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for Surveying of Lan ain Gag ainly (tho? |. .. 
briefly) deliver d. that any one of ordinary 
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| Beginner ; for in the beſt of thoſe Books he will 
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PREFACE. 
IL READER, 3 


7 


HE Title ſufficiently informs in general of 
my Deſigns ; but I confeſs I owe a more par- 
ticular Account, not only of that, but ſeveral o- 
ther Things, which I ſhall briefly give the. 
1. I have obſerv'd, that the Country aboundeth 
vith ſuch, as, by their Inclination and Intereſt, are 
prevaild with to take Pains in meaſuring Land. 
that for want of better Inſtruction, uſe ill divided. 
Chains, and tedious Methods of Computation; 
which makes their Work-intolerable troubleſome, 
if Exactneſs be requir'd. And fome, for want of 
Skill in the Fundamentals of Geometry, have - 
bib'd prodigicuſſy falſe Principles, as this for one, 
viz, That the Ontent of any Cloſe, of what Figure 
erer, may be found by [quaring a Quarter of the 
Perimeter, Mathematical-Schools,- where better 
Thmgs might be learn'd, are very rare; and an 


able Artiſt to inſtruct one in private, is hard and 


chafgeable to be procur'd. Excellent Books in- 
there. are in our Engliſb Tongue, written by 
our? fa mois Rat M e un, and Hol- 
velh to which e inc MNrious Mr. A.- 
rel s Treaziſe, and Tome Part of Capt. Sturmy's ; 
but it hoſe I rather eſteem fit to be read by an ablè 
Artiſt, (to wards his perfect ing) than by a new 
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find the moſt uſeful and plain Rules ſo intermix d 
with others that are leſs neceſſary, and more in- 
tricate, (tho? very excellent for their proper Ends) 
and ſo many Curicfities touching Trigonometry, 
Tranfmutation of Figures, & c. which his Bufi- 
neſs never calls for, that for want of Judgment 
to pick out that which fits his preſent Purpoſe, 
and to ſtudy higher Speculations afterwards, he 
29 apt to be confounded and diſcourag'd 3 where- 
by it accidentally comes to paſs, that Plenty 
Wakes him paor, = | | 
Beſides, three of theſe fix Books are in Folio, 

another inQuarto, and the other two (tho? Octa- 
vos) too large for ordinary catrying in a Pocket, 
and in that | on not fo convenient for one 

that hath much Occafion to be out of his own 
Houſe, to ſay nothing of their Price, which, to 
lome poor Youths, is not the leaſt Diſcourage+ 


Ment. 3 | : 
| k have therefore made my Book ſo little, that 
| the Price can neither much empty the Pocket, nor 
the Bulk over-fill it; and yet ſo plain, that I 
doubt not to be underſtood by very ordinary Ca- 
pacities, \My Method is fitted to my Deſign, be- 
ginning with the Principles of the Art, and ſo 
proceeding gradatim till I have ſhewn how all or- 
dinary Figures may be meaſur'd, protracted, and 
caſt up, without any other Inſtrument of Charge, 
but Chains, Compaſſes, and Scales. Afterwards, 
for ſuch as deſif® higher Aftainments, I have en- 
deavour'd to ſpeak ſo fully in a little Compaſs of 
the plain Table, and given ſuch Hints, applicable 
not only to it, but alſo to the Peractor, Theodo! _ 
. and 


* r 


make great uſe of t 


alſo the Content of any Figure without ſuch Tranſ- 


Iz e PREFACE. 
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and Semi- eircle, as that an ingenious Perſon may 


But as touching tl Doſtrihe of Triangleg, and 5 
Tra nſmutation of Figures into others equipollent - 
with the large Tables (referring to the former) of 
Logarithms of Numbers, Signs, and Tangents, I 


thought it improper to cumber this ſmall Manual. 
or dee unlehrnle gader with them, having (as L. 
Argen hope) ſuffi iently inform'd him . | 

nd all his Sides and Angles by Inſtruments, and 


mutation, reſerving ſuch Curiòſities, and many o-— 
thers, touching drawing and painting of,. Maps, 
meaſuring of Ways and Rivers, &c. to à ſecond 
Part, which I may perhaps hereafter publiſh upon 
due Encouragement; but if I do not, the Curtis - 
ous may find thamſelves good Store of, Work in | 


the Authors even now quoteem. 1 
2. It may ſeem ſtrange to ſome, that in refer= | 
Ting to the Figures, I ſometimes uſe Words ſeem<.. 
ing to imply, that the Figure I ſpeak of is in that 
very Page; and ſo it was in; my Copy, but the 
Printers and Gravers have otherwiſe contriv'd 
them, for Convenience in Copper Cuts, by them 
ſelves. And to give them their Due, they are 
generally done with great Accuracy; and none of 
them having any ſuch Error as is like to beget 
Trouble or Miſtake to the Reader, ſaving only 
that Fig. 19. hath D inſtead of O at the Center, 
and the Line O L in the Margin of Fig. 14. 
ſhould be of the Length from L to the uppermoik 
o in the Scale, and the Figures on the Side ſnould 
be made it leſs than they are, viz, 2 ſhould be 1, : 
3::made 2 Ce. _ ö 
„„ 1 Mi... 
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Cen geous Reader, 

1 formerly writ. two,zexcellent Al- 
manacks, 'call'd iCountry-Almanacks, 
which were printed, and eſteem'd by 
ſeveral. Members of the Royal Society ve. 
ry uſeful, eſpecially 5 Country Al. 
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fairs; but meeting with ſome Diſcou- | 
ragements from ſuch as knew not how 

to judge of the Anthor's Worth, he gave 

over that Undertaking, contrary to the 
Defires of many ingenious Men. 

And having fince writ a little Trea- 

tiſe of Survey, in which he hath had | 


Experience, as well as Theory, and be- 
ang willing to have the Approbation or. 
Diſlike of others, that it might either 
be printed or ſ{f'd, imparted the ſame 

| . to 
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"Mr. Collins to the re oy 
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to ſome 8 _ Members of the aforeſaid 


" Lomas yh Perulal f al Re, WS = 
vers exper ienc d Artiſts, who make a 
Livelihood of it, I find it well approv'd, 


(as r: Der: conciſe) only. the latter 


were ſorry Was diſcover? d, as 
detrimental to their Practice, particu- 
larly about ſetting off the C Out- jettings, . 
where it's inconvenient entirely to mea- 
ſure them 
The Book is final, the Price (cho 
not the Worth) mean, no ſmall Encou- 
ragement to young Students and the Vul- 
Bar, for whom it was chiefly intended; 
by which, that they may reap Benefit, 
1s the hearty Deſire of (a Welk-willer to 
the Author and them,) | 


e John G 
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Books printed for G. Sawbridge, - at the 
tßbree Golden Flower d' Luces m Little 


Britain. 


| F 25 — BE 0 9 Ys FS "US 
3 Art or performd Grometri- 
,ompaſſes. Axithmeti- 


cally, by Scale and | 
cally, by the Canons of Signs and Tangents. In- 


 ſirumentally, by a Trigonal Inftrument, aecom- 


modated with. Lines for. that Purpoſe, the Geo- 


metrical Part whereof-is perform'd by projecting 
the Sphere in Plano, upon the. Plan it ſelf; 
whereby not only the making, but the Reaſon 
alſo of Dials, is diſcover d; with a ſecond Way 


of Geometrical Dialling, very eaſy, plain, and 


univerſal. The third Edition. To which is ad- 


ded, a Supplement, with Copper Cuts, exempli- 
fying the Nature of Dials, very uſeful for all that 


would attain this Arty By Will:am Leybourn, 


Philomatb. Quarto. Price bound 3 5. 6 d. 


The firſt Book of Architecture, by Andrea Ta- 
ladio, tranſlated out of Tralian-: With an Ap- 
pendix, touching Doors and Windows. By P. le 
AMuet, Architect to the French King, tranſlated ; 


out of French, by Godfrey Richards, The whole, 
Illuſtrated with above o Copper Cuts; alſo 
Rules and Demonſtrations, with ſeveral Deſigns, 


for the framing of any Manner of Roofs, either. 


above Pitch, or under Pitch, whether ſquare or 
level; never publiſhd before. By that ingeni- 


.ous Architect, Mr. Villiam Pope, of London, with 


Deſigus of Floors of Variety of ſmall Pieces of 


Wood 
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enn d .Yx; by Yo - Wy Ba, 
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DS Books printed for G. Sawbridge. 
Wood inlay'd, lately made in the Palace of 


Queen Dowager at Somerſet-Houſe ; a Curiofity 


never pradtis'd in England before. The ſeventh 
Edition, corrected and enlarg'd; with the new 


Model of the Cathedral of St. Paul's in London. 


Quarto. Price bound 5 2. | 5 
Vade-Nſecum; or, the neceſſary Pocket - Com- 


panion; containing, I. Sir Smuel Mbreland's 
r Almanack. 2. The Years of each King's 


eign, from the Norman Conqueſt. F Directi- 
on 


ons for every Month, what is to be done in the 
Orchard, Kitchin, and Flower Gardens. 4. The 


Reduction of Weights, Meaſures, and Coins; 


wherein is a Table of the Aſſize of Bread, 5. 
A Table, wherein a great Number of Farthings, 


HFalf pence, Pencz, or Shillings, are ready caſt 


up, being of great Uſe for Traders, either in 
buying or ſelling. 6. Intereſt and Rebate, For- 
bearance, Diſcompt, and Purchaſe of Annuities, 
. The Rate of Poſt-Letters, Inland and Out- 
land. 8. Account of the Penny-Poſt. 9. Prin- 
cipal Reads in England. 10. Names of the 
Counties, Cities, and Burrough-Towns, in Eng- 


land and Wales, with the Number of Members 


choſen for each, to ſerve in Parliament. 11. The 
authoriz'd Rates of Coach- men, Car- men, and 
Water-men. 12. Tables for caſting up Nobles, 
Marks, Guineas, and broad Gold. The eighth 
Edition. To which is added, Intereſt in Epito- 
my; or, Tables in a ſhorter Method than any yet 
publiſh'd, from one Pound to ten Millions of Mo- 


ney, at 5, 6, 7, 8 per Cent. By 1/rael Falgate, at 


the Bank of England. Octavo. Price bound 2 5. 
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Books printed for G. Sawbridge. 
The Carpenter's Rule made eaſy; or, the Art 
of meaſuring Superficies and Solids; alfo a ſe- 
cond Way, being the Ground-Work for meaſu- 
ring Timber, Stone, Boards, Glaſs, c. With 
the Table of Account much enlarg'd, performing 
Multiplication and Diviſion in Arithmetick and 


Geometry, by Inſpection into the Golden Rule, 


and Rule Reverſe, being of Uſe to Carpenters, 
Joyners, Maſons, Glaziers, Painters, Sawyers, 
or any that buys or ſells, perform'd by Tables for 
that Purpoſe. By John Darling. The ſeventh _ 
Edition, with the Addition of a Treatiſe of pra- 

ical Gauging. Twelves. Price bound 2s, 


- Multym in Paroo, a Copy-Book by Edward 
Cocker. Price 15. 8 5 


Englißßb Proverbs, with Moral Reflexion; * 
Imitation of Sir Roger L' Eſtrange's Æſop.] Fa- 
miliarly accommodated to the Humour and Man- 
ners of the preſent Age. The ſecond Edition. 
Fo which is added, The. U nion-Proverb, occaſi- 


on'd by the late Bench Expedition to Scotland; 


and ſeveral other Proverbs never before printed. 
By Oſwald Dykes, Gent. formerly of Queen“ 
College, Oxon. and Amanuenſis to Sir Roger L“ 
Eſtrange. Sold by G. Sawbrilge in Little Britain; 
J. Voodward in St. Chriftopher's Church-Yard ; and 
J. Morphew near Stationers-Hall. * 
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Iin'd Figure, the Lines being given, 
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CHAPTERS. 


| . Chap. XY; Geometrical Definitions, Diviſions, 


and Remarks, Page 1. 
2. Of Geometrical Problems, „ Ga 
3. To find the ſuperficial Content of any rights 
ang given, „ p. 1g. 
4. Concerning Chains, Compaſſes, and Scales, p.25. 
5. How to caſt 1 New Content ef a Figure, the 
Lines being given in Chains and Links, P. 34. 
6. How to meaſure a Cloſe, or Tarcel of Land, and 
to protrad it, and give up the Content, p. 40. 
| F 7. Conterning the meaſuring of Circles, and their 
with, >. „„ 

8. Concerning Cuftomary- Meaſure, and how it 
may be reduc'd to Statute-Meaſure, & e contra, 
either by the Rule of Three, or a more compend:ous 
Way by Multiplication only, --. 
9. How a Man may become a ready Meaſurer by 
Practice in hu private Study, without any one's A 
fiftance or Obſeroation, *till he defien to practice A. 
broad, ; | p. 62. 

ro. How to meaſure a Piece of Land with any 
Chain of what Length ſoever, and howſoever divi- 
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ded; yea, with a Cord or Cart-Rope, being a good 
Expedient, when Inſtruments are not at Hand of a 
more artificial Make, m pP. 64. 
11. Concerning dividing of Land artificially and 
mechanically, . 
12. Concerning the Boundaries of Land, where the 
Lines to be meaſur*'d muſt begin and end, p. 1 
13. Containing a Deſcription of the plain Table, 
0 the Protractor, and Lines of Chords, p. 78. 
14. How to take the true Ilot of a Field by the 
plain Table upon the Paper that covers it, at one ot | 
more Stations, | | p. 80. 
15. Concerning the plotting of many Cloſes toge- 
ther, whether the Ground be even or uneven, -P. 95. 
16. Concerning ſhifting of Paper, Pi. 98. 
I7. Concerning the plotting of a Town- Field, 
where the ſeveral Lands, Buts, or Doles are ver 
crooked ;, with a Note concerning hypothenuſal or 
floaping Boundaries, common to this and the 15th 
Chapter, | ES. 0 
18. Concerning taking the Plot of a Piece of Ground &$& 
Zy the Degrees upon the Frame of the Nain Table ſe- , 
verxal Ways, and protracting the ſame, P. 103, 4 
109. Concerning taking inacceſſible Diſtances by 
he plain Table, and acceſſible Altitudes by the Pro- 
„ | 2? = 2 0 
20. Of caſting up the Content of Land by a Ja- 
; ble, | NE. Ps 17. 
An Appendix, containing 12 Problems touch- - 
ing Compound- Jutereſt and Annuities, . 3242, 
con endious Method for working out ma- 
ny Concluſims in Arithmetick, wherein the Rule of 
Three is often repeated, 4 p. 149. 
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7 6 7 — | * 5 0 2 2 | 
y O Geometrical Definitions, Diviſions, and 
1 * | | Remarks, | 

> 4 Point is that which hath no Parts, ei- 
id | p) ther of Longitude or Latitude, but is 
K indiviſible, ordinarily expreſs'd with 
3. 3 a ſmall Prick, like a Period at the 
yy JI. End of a Sentence. 1 

- 1 II. A Line hath Length, but no Breadth nor 
5. Depth, whoſe Limits or Extremities are Points. 
„ . This is either right or crooked. 8 
. III. A right Line lies fireight, and equal bo- 
b- FF tween its extream Points, being the ſhorteſt Ex- 
3. tenſion between them; the crooked or circuiar 
* | 1 . 
of | IV. A Superficies hath Length and Breadth, 


9. FF but no Depth; of this, Lines are the Limits. 


g——F 
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Geometrical Definitions. 


V. A plain Superfictes is that which lieth u. 


qually (or evenly) between its Lines. 
VI. An Angle is the meeting of two Lines in 


one Point, fo as not to make one ſtreight Line; 


an if drawn beyond that Point, they will inter- 
{ect or croſs one another. This in vulgar Engliſs 
may be call'd a Corner; of which there be two 
Sorts, one right, the other oblioue, Es 

VII. A right Angle is that which is made by 
two right Lines, croſſing or touching one another 
perpendicularly, (or ſquarely) like an ordinary 


'Crols, or Carpenter's Square, | 
VIII. An obligue Angle is that which is either 


greater or leſs than a right Angle; and this is 
of two Sorts, obtuſe and acute. ; 
IX. An obtuſe Angle is greater than a right 


Angle, like the left and right Corners of a Ro- 


man X. | 
X. An acute Angle is leſs than a right Angle, 


Iike the higheſt and loweſt Corners of the ſame | 
Letter. | | = 


XI. A Figure is that which is comprehended 
under one Line or many ; of this there are two 


Kinds, a Circle and a r1ght-lin'd Figure. 


XII. A Circle is a perfect round F igure, ſuch 


25 is drawn with a Pair of Compaſſes, the one 


Foot being turn'd round in a Point, and the other 
wh.el'd about it. The Point in the preciſe Mid- 
de is call'd the Center; the round Line, the Cir- 
cumference or Periphert ; a Line going thro? the 
Center, and divides the Circle into two equal 
Parts, is call'd the Diameser; half of that Line 
is a Semi-diameter, or Kadi; half the Circle is 
Ail'd a Semi-circle ; the Quarter, a Quadrant; a- 
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Geometrical Definitions. 
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he 


T uv, {Amo of 1, eut off by a right Line not touch- 
ing the Center, is call'd a Segment. = 
III. Right-lin'd Figures are ſuch as are limi- 
ted by three right Lines, or more, and are either 
Triangles or Triangulate, that is, {i1ch as are com- 
pounded of, and reſolvable into Triangles. 


*F XV, Triangles are Figures comprehended un- 


8 * CI _— >. 
p 7 


f 1 der three right Lines, and (as Ramw thinks for a 
J Reaſon that he gives, lib, 6. pr. 6.) might be bet- 


ter call'd Trilaterals; but the Name Triangle from 


the Number of the Angles hath obtain'd. 


Alſo from the Nature and Quantity of their An- 
gles, theſe Triangles are diſtinguiſh'd into three 
Sorts, 1. Kect-angl'd, having one right Angle, 2. 
Obtuſe-angl'd, having one obtuſe Angle. And 


'Y 2. Acute-angl'd, having all acute Angles ; for 


no Triangle can have more right or obtuſe An- 
gles than one, becauſe by an old Rule (eaſy to be 
demonſtrated) no Triangle upon a plain Superfi- 


right. 


cies can conſiſt of three greater Angles than 
fuch, as being jointly taken, are equal to two 


- 


Theſe three Sorts of Triangles may, according 
to the Length and Proportion of their Sides, be 
ſub-diſtinguiſh'd into ſeven ; for each of them 
may have either two equal Sides or none ; and 
the Acute-angl'd may have all three Sides or 
Lines equal: To all which Kinds, learned Men 
give Cittinct Greek Names, which if the Eng//7 
Reader have a Mind to ſee, they are to be fount 


in Mr. Ving's Geodatos Practicus, Book r. pag. 6. 


For my preſent Purpoſe, the above-mention'd tri- 


be Triangles of what Nam 


member'd Diſtinction will abundantly ſuffice; for 


e or Kind ſoever, they 


B 2 


Are 


2 


4 CGenmetrical Definitions. 
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are all capable of being exactly meaſur'd by one 
plain Rule, as hereafter ſhall fully appear. 

XV. Triangulate Figures are ſuch as have more 
Angles (and conſequently more Sides or Lines) 
than three; and theſe are either Quadrangular or 
Multangular. * 

XVI. Quadra ng ular Figures are ſuch as have 
four Angies, (and as many Sides) and theſe are 
either Paratlellograms or Trapefia's, 
XVII. Pirallellograms are Figures that are 
bounded with parallel Lines, thar is, ſuch Lines 
as are every where of the ſame Diſtance one from 
anot hier, ſo as if they were infinitely extended, they 
would never meet, like the upright Lines of the 
Roman H. Theſe Parallelograms are either Rec- 
angular or Obliquangular. | | 
XVIII. Ref-angular Parallellograms are ſueh as 
have four right Angles, viz. the Square or Qua- 
8 and the long Square, otherwiſe call'd the 

long. | i | 3 

XIX. The Square is that Figure that hath four 
right Angles, and four equal Sides, like any f 
the ſix Faces of a Die. | 

XX. The long Square hath allo four right An- 
gles, and the oppoitte Sides are equal, but the ad- 
joining Sides meeting at each Angle, differ in 
Length. Of this Figure is a well printed Page 
in a Book, and the Superficies of a well cut Sheet 
of Paper, or an ordinary Pane of Glals. 

XXI. Ouliquangl'd Parallellograms are ſuch as 
have oblique Angles, viz.. two acute, and two 
obtuſe, Of theſe there are two Kinds, the Rhom- 
bus, and the Rhomboides, | | 

bv „ XII. The 


RO 
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1 
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1 XXII. The Rhombus is a Figure that hath e- 
; qual Sides, but no right Angles, (like the Form 


more Fof a Diamond on the Cards, or the moſt ordina- 
ines) ry Cut of Glaſs in Windows) whoſe oppoſite An- 
lar or les are equal. | | | 
XIII. The Rhombordes is (as it were) a de- 
have fective Rhombus; for if from any Side of a Rhom-- 
e are bis we cut off a Part with a parallel Line, the Re- 
5 mainder will be a Rhomboides, which hath nei- 
are ther equal Sides nor Angles, but yet the oppoſite 
Lines Sides and Angles are equal. ihe, 
from XXIV. The Trapezium is a Figure that is nei- 
, they ther parallellogram, nor (conſequently) hath e- 


f the qual Sides or Angles, but is irregularly quadran- 
Rect- FF gular, as if drawn at Adventure. Of this Shape 
I moſt Fields prove, that ſeem to the Eye to be 
ich as Squares or Oblongs. OY 
a- XXV. Multangular Figures are ſuch as contain 
1 the more Sides and Angles than four, and they are 
8 either regular or irregular. 5 : 
1 four XXVI. Regular Multangul ars take their Names 
from their Number of Angles, ſo a Pentagon, 
Hexagon, Hepiagon, Octogon, Eucagon, Decagon, 
Genify multangular Figures of Foe, fix, ſeven, 
eight, nine, ten Angles, and conſequently Sides. 
XXVII. An irregular Polygon; or multangulay 
Y pure, is that which hath more Angles (and 
F Sides) than four, the Sides (and Angles) being 
F unequal to one another. ä | 
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CH AP. II. 
oy Geometrical Problems. 


I: To draw a Line parable to another, at any Di- | 
tance . 5 


Fg. . pen your Conntite to the Diſtance 
I given, and chuſing two Points con- 
veniently diſtant in the Line given, as here at A 
and B, deſcribe the Arches C and D, to whoſe 
Convexity, if you apply a ON the parallel 
Eine is eafily drawn. 


II. Te raiſe a Perpendicular upon a Line given, or to 
erofs that Line at tight Angles in a Point aſign'd- 


By 2. Suppoſe the Point C in the Line A B 
were athign'd for the Perpendicular, open the 
Compaſſes to a convenient Diſtance, and mark 
out the two Points E and F in the Line A B, 
then opening them ſomewhat wider, you may 
(by ſetting one Foot in E and F ſeverally) de- 
{cribe the two Arches cutting one another - at the 
Point D, from which, if you draw a Line to the 
Point 2 the Work is done for the raiſing of a 
Perf endicular; but if you be to croſs the Lines 
at right Angles, you may continue the Line from 
D thro* C ar Pleaſure. 

Bur 1f the ſaid Line A B had been given to be 
1 divided in the preciſe Middle, by another Line 
I croſſing it at —_—_ Rogen; the Way were to = one 

oint 


a 


y Di- 


tance 
con- 
at A 
whoſe 
arallel 


d. 


A B 
n the 
mark 
A B, 
may 
79 de- 
at the 
to the 
of 2 
Lines 


2 from · | 


n to be 
r Line 
ſet one 

Point 
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Point of the Compaſſes in A and B ſeverally, and 
J having deſcrib'd two Arches above the Line, in- 
terſecting one another as at D, do the like below 
Irhe Line A B from the ſame Points, and with 


the ſame Extent of your Compaſſes, then through 


the ſeveral Interſections (a Rule being laid upon 
them) a Line may be drawn, cutting the given 
Line exactly in the middle at right Angles. 


Note, That when one Point of your Compaſſes 
ſtand in A, you may make both the Arches belong- 
ing to that Center above and below the Line; 


and then removing the Compaſſes to B, you may 
croſs them both. 


III. To raiſe a Perpendicular at the End of a Lines 


Fig. 3. Let OR be the Line given, then to 
raiſe a Perpendicular at R, make five liule equal 
Diviſons, and taking four of them with your Com- 
paſſes, ſet one Foot of your Compaſſes in R, and 
with the other deſcribe the Arch PP; then take 
the Diſtance from R to 5, and placing one Foot 
in 3, with the other deſcribe the Arch BB, in- 
terſecting the former in the Point S; then ſhall 
the Line S R (being drawn by a ſtrait Rule) be a 
Perpendicular to the Line O R. S | 


IV. To let fall a Perpendicular upon a given Line 


from any Point afſign'd 
Open Your Compaſſes ſo as one Foot being ſet 


in theaſſign'd Point, the other may go clear over 


the Line given, and thereby deſcribe an Arch cut- 
ting the Line at two Points; then ſball the half 
| | Diſtane 


K td —_— Il * 8 6 — EY i * 
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Diſtance between thoſe two Points be the Point 
to which the Perpendicular may be drawn from 
the Point aſſign'd. But if you think it too much 
Pains to find the Pojnt of half Diſtance by Trial, 
you may help your ſelf by the fecond Problem : 
For if you deſcribe two Arches interſecting one 
another on the farther Side of the Line from 
the aſſign'd Point, placing (to that purpoſe) 
the Foot of your Compaſſes firſt in one of the In- 
terſections of the given Line, and then in the c- 
ther; you may by laying a Rule upon the aſſign'd 
Point, and the Interſection of the two Arches, 
draw a Perpendicular from the ſaid affign'd Point, 
cutting the given Line at right Angels. 
Note, That all theſe Problems touching 
Perpendiculars, aim at no greater Matter, than 
- what may be perform'd in a Mechanical way with 
Exactneſs enough (and much more neatly by avoid- 
Ing unhandſome Pricks and Arches) by the help 
of a ſmall Square exactly made, (or for want 
thereof a Plate Quadrant, or broad Rule, having a 
right Angle and true Sides) for if you apply one 
Leg of fuch a Square to any Line, fo as the An- 
gle of the Squar® may touch the End of the ſaid 
Line, cr any other Point where the Perpendicular 
Is to be rais'd, vou may by the other Leg draw 
the Perpendicular, In like Sort to let fall a Per- 
pendicular from a Point aſſig nd, you need only to 
apply one Leg of the Square to the Line, ſo as 
the orher may touch (at the ſame Time) the 
aſſign'd Point, v-hence you may draw the Perpen- 
dicular b: that Leg that toucheth the Point. 
If the Angle of your Square be a little blunt, 
either through ill making or long uiing, you _ 
| | 5 allow 


| 


> Point 
1 from 

much 
Trial, 
blem: 

Ng one 
> from 


the In- 


the c- b 


\rches, 


Point, 


uchi ng 
r, than 


ay with | 
y avoid=- 71 ; 
Arch B C. Then with the ſame Extent ſetting 


he help 


r want | 

ing a 
whe ; ph 1 Then raking the Diſtance B C between the 
the An- 
the ſaid | 
ndicular 
g draw | 
l a Per- 
only to 
e, fo as | 


n2) the 


Per Pen- 3 


ine. 


le blunt, 
you muſt 
allow | 


allow for it when you apply it to the Point in 
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— 


Line, And when you are drawing a Perpen- 


Hicular, you muſt ſtop before you reach the given 
% ine, and then by applying tne Leg of your 
Square to that part of the Perpendicular already 
Mdrawn, fo as Part of that Leg niay pals clearty 
over the given Line, you may draw the reſt of 


urpoſe) 4 your Perpendicular as exactly as if the Angle had 


been true. The like Courſe is to be taken when 
2 Line is to be croſsꝰd by another drawn quite timo* 
it at right Angles. | 

V. An Angle being given, to make another equal to it. | 


Fig. 4. The Angle X AD being given, and a 


Line drawn at pleaſure, as is the loweſt from the 


Point E, open your Compaſſes to any convenient 
Diſtance, and ſetting one Foot in A, deſcribe the 


one Foot in E, with the other deſcribe the Arch 
CH, long enough to equal or exceed the other, 


Points of your Compaſſes, ſet one in C, and with 
the other mark the Point H in the Arch C H, 
through which Point H a Line being drawn from 
he Point E, will make an Angle with the Line 
E C, equal to the Angle given N 
Note, When we ſpeak of the Quantity of 
Angles, their Equality or Unequality, we never 


regard the Length of the Lines; for if you extend 


or contract them at pleaſure, the Angle is till 
he lame. But that is the greateſt Angle 


whoſe Lines are fartheſt Diſtant from one another 
at the ſame Diſtance frem the angular Point, or 
VI. Any. 


the Place where its Lines meet. 
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VI. Any three Lines being given. (eonal or unequal ) 
fo as no one of them be ton-er than the other two 
Join'd together to make a Triangle of them. 


SO Eh 
Fig. 5. The Lines A B C being given, ſet | 
the Line A from D to E; then with your Com- 
paſſes take the Length of the Line B, and ſetting 
one Foot in D, deſcribe the Arch PO. This be- 
ing done, take with your Compaſſes the Length of 
the Line C, and ſetting one Foot in E, with the 
other croſs the former Arch at F, from which 
Interſection drawing Lines by a Rule to D and E, 
the Triangle is finiſn'd. SM | 

-» Note, That if all the Sides, or two of 
them, be equal, the Method is the ſame ; bur the 
Labour leſs, becauſe we need not to take the ſame 
Length twice over with the Compaſſes. 


VII. To find the Perpendicular of the Triangle; in 
order to the Meaſuring of it. | 


Fig. 6. Let the Line AB be accounted the 
Paſe, and from the Angle C, let fall a Perpendi- 
cular as was taught Probl. 4. upon that Line at 
D, which is ready for taking off with Compal- 
fes, and meaſuring on aScale, of which hereafter. 
in the Chapters of meaſuring the Content of Fi- 
gures. 17 | 
g But if we have no Occaſion to draw the Perpen- 
1. dicular, but only to know the Length of it, (as 
it moſt frequently falls out in Meaſuring) no 


i | more is needful, but to fer one Foot of the Com- 
F paſſes in the angular Poiat C, and extend the 
| & : 35 other 


_ I 
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Mother to the Baſe A B, ſo as it may touch it, but 
equal) not go beyond it; then have we the Perpendicu- 
er 799 ar between the Points of the Compaſſes. 
* 3 | = ES 
1 III. One Side being given, how to make a Square, © 
n,. ict I | | | | 5 
eve WM Zig. J. The Line CD being given, raiſe a Per- 
etting |! 


; P pendicular at C of the Length (at the leaſt) of tha 
his be- | given Line; then taking the Line C D between 
ogth of rhe Feet of your Compaſſes, ſet it upon the Per- 
ith the pendicular from the angular Point C to A : 
which With theſame Diſtance letting one Foot in D, de- 
and E, Wſcribs the Arch OP. Laſtly, with the ſame 
Diſtance (or Extent) ſet one Foot in A, and with 


two of the other deſcribe the Arch, croſſing the Arch O 
33 Pin N, from which Interſection a Line drawn by 
e ſame 


Ja Rule to A, and another to D, fi ni ſi the Geome- 
I trical Square or Quadrant AC DN. 


ingle, in | IX. To make a long Square, the Length and Breath 


: | beins g1ven, : 
ited the 


.. This is fo like the former, that a particular 
erpendi- Figure is not neceſſary to conceive of it. Sup- 
Line at pole each Side of the Square in the laſt Problem to 
Compal- conſiſt of 8 ſmall equal Parts, and you were to 
nereafter. | make a long Square, whoſe Length muſt be equal 
nt of Fi- Ito a Side thereof, viz. 8, and the Breadth half 

| No much given in a Line thus 4; then 
e Perpen= When you had drawn the Line C D, for the 
Ff it, (as Length, and rais'd the Perpendicular at C, you 
30g) no muff take the ſhorter Line given for the Breadth, 
he Com- and ſet upon the Perpendicular from , upwards 
ctend the 


to a Point, which for Diſtinction we ſhall call the 
other | Point, 


— — 
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"#2 
Point E, ima ini git ſo mark'd : With the ſame 
Extent of the Compaſſes deſcribe the Arch, pla- 
Cing (to that purpoſe) one Foot in D. Laſtly, ex- 
tending your Compaſſes to the Length of the Line 
CD, ſet one Foot in E, and with the other croſs 
the Arch aforeſai!. Then a right Line drawn 
from that Interſection to E, and another from 
the ſame to D, compleat the long Square. 


— ww 


X. Jo nabe a Rhombus, the Sides being given. 


Fig. 8. If the Angles be not limited, draw any 
oblique ' Angle at pleaſure, either acute or ob- 
: tuſe, as here the Angle B A C, which is acute. 
Then let the Line OP be the Length of a Side, 
which being taken with your Compaſſes, ſet it 
from the angular Point A, in both Lines to D 
and E, in which two Points, place a Foot of your 
Compaſſes ſucceſſively without altering them, viz. 
in D, to deſcribe the Arch FG, and in E to de- 
ſcribe the Arch HI, crofling ane another in the 
Point K, from which, right Lines drawn to D 
and E, finiſh the Rhombus D AE K. 
| Note, If any Angle be given together 
with the Side, to limit the Shape and Content, 
begin with that, and proceed as before; for you 
muſt know, that to make a Rhombus (or 
Rhomboides) like to another for Figure, or e- 
qual to it in Content, it is not ſufficient to have 
tha ſame Sides; for the more oblique the Angles 
are, the farther will the Rhombus differ from a 
Square, (and the Rhomboides from a long Square) 
and the leſs will be the Content. But you muſt 
have an Angle given, (which will produce al) _ 


; v 
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— — 
e ſame Wreft) or elſe a Diagonal Line, which is a right 


„ Pla- Line paſſing through the Rhombus (or Rhom- 
ly, ex- Poides from one oppoſite Angle to another, and 
e Line Mividing the Figure into two equal Triangles. 
er croſs f the former (viz. an Angle) be given, I have 
drawn hew'd what Uſe is to be made of it. If the lat- 


r from Wer, (i. e. a Diagonal) together with the Length 
| Pf the Sides, you may, by taking the Length of 
che Sides with your Compaſſes, and ſetting a Foot 


ven. in the Ends of the diagonal Line, make a Triangle 
Pon the one Side of the Diagonal, by Tro. 6. and 
aw any Wthen another on the other Side by the ſame Pro- 
or ob- blem, the Diagonal being a common Baſe to them 
acute. both; and this will give the Figure exactly. 
a Side, E Es 
„ ſer it KI. To make a Rhomboides, the Sides being given. 
es toD | . = | | 
of your M Fig. o. If neither Angle nor Diagonal be gi- 
zem, viz. Mven, (for if either of them be limited, the Cate 
E to de- Wis ſpoken to in the laſt Problem) make any An- 
r in the ale at Adventure, as here A B C. Then ſuppo- 
n to Ding the Lines given t) be OP and R, ſer the 
ength of the longer upon the Line BC, from B 
together to D, and the ſhorter on the Line BA to E. 
Content, When with the Compaſſes extended from B to E, 
for you et one Foot in D, an] deferibe the Arch FG. 
mbus (or W-ikewiſe, with the Compaſſes extended to the 
e, or e- {W-engthof the Line OP, ſeating one Foot in E, with 
t to have the other deſcribe the Arch H I, interſecting the 


ie Angles former Arch at K ; from which Interſection Lines 

er from a fran to D and E, finiſh the Rhomboides. 

5 Square) 1 „ | 

— \ $ 4 * 5 ; 1 F 4 : | *- 85 1 | 2 J . 
ou mult { II. To make a Trapezium, the Diagonal and I.*nes 

ice all the Norder being given. Ti | 


reſt) ; | N. 10 


*% Us 


* * . „rn * * Wo co 


14 
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Geometrical 
Fig. 10. Let the Line H L be the Diagond 


of a e whoſe Sides are the Lines A } 


the Arch GI, interſecting the former at K; fro 
which Point of Interſection, Lines 


of the Feet of your Compaſſes at L, and deſori 


by referring to the th; but this being of ve 


which takes it, being from the Point H, and th 
reſt in the order as they are mark'd alphabeticalh 

Then with your Compaſſes ſet to the Lengt! 
of the Line A, place one Foot in H, and wit 
the other deſcribe the Arch E F. Next takin 
the Lengthof the Line B, with the one Foot d 
your Compaſſes plac'd in L, with the other mak 


C D; the Side A being counted the firſt, as i 


| drawn to 
and L, make the Triangle H. K L. „ 
Then with the Extent of the Line C, ſet ot 
the Arch OP, Laſtly, ſetting them to t 
Length of the Line D, and placing one Foot 
your Compaſſes in H, with the other make tj 
Arch S;R, interſecting the former at Q ; ſo ſh 
Lines drawn froavQ, to L and H, make up 
Triangle L Q H,and finiſh the Trapezium HK L. 
I could have been much briefer in this Proble: 


great and frequent Uſe, I defir'd to be very plai 


XIII. To make a regular Polygon, otherwiſe call 
_ regular Multangular, or multilateral Figure, ci 
fling of many equal Sides and Angles, viz. 
bove four apiece. KY 
Being ſatisfy'd what ſhall be the Diſtance | 
zrween the Center and every Angle, with that! 
tance deſcribe a Circle, which being equally 
vided into as many Parts as the Figure muſt h 


| 
222 
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15 
_ Mngles (or Sides, for they are equal in Number) 
Diagonal td Lines drawn from the Points of Diviſion 
ines A thin the Circle from Point to Point, (ordina- 


5 
* 
* 


„ 28 thay y calPd Chords) the Polygon is finiſh'd as in 
„ and this Diagram. RS 
ibeticalh . 11. Suppoſe an Heptagon, or multangu- 
> Lengiſhr Figure of ſeven Sides, and as many Angles, be 
and will be deſcribd, every Angle being defign'd to be 
3 ſtant from the Center A, ſeven Eighths, or 
Foo 


ree Quarters and a Half of an Inch; with that 
piſtance deſcribe the Circle BCD EFG , 
hich being divided into ſeven equal Parts, and 
Wines drawn from Point to Point, the Heptagon 
C DE FG. H will be therein included. + 
I ſhall rather leave my unlearned Reader to 
nd out the Points of Diviſion by many Tryals, 
an to puzzle him with the Geometrical Way 


ther mak 
t K ; frog 
awn to 
. ſet 0 | | 
nd deſcril 
em to til 


ne Foot pr finding out Chords to that Purpoſe ; nor ſhall 
make ti buſy my ſelf to tell him at large how he may 
9 ; fo ſhMivide 360 by the. Number of his Angles or Sides, 
ike up nd then finding in his Quotient the Degrees and 
m HKL. arts belonging to every Diviſion, ſet them rea- 
1s Probleſſhily out by a Protracter, or (for Want thereof) 
ing of a Line of Chords; for I ſuppoſe him yet ig- 
very plailWorant of ſuch Things. | | 


I ſhall therefore only tell him thus much: A 
. ine drawn through the Circle at rhe: Center, di- 
Figure, c ides it into two equal Parts, which being croſsd 
les, V1z r the Center by another Line, the Circle will be 
Warted into four equal Parts or Quadrants, and thoſe 
. halving them into eight Parts. The Extent of 
Diſtance ie Compaſſes whereby the Circle is drawn, (uſu- 
ich that ly call'd the Radius or Semi-diameter) will di- 
; equally ide it into ſix equal; Parts; two whereof muſt- 
re mult H | C. 2 be 


wiſe call 


4 
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be a third Part, and half of one a twelfth Part; 
and theſe ſtill eafily capable of farther Diviſion, 


XIV. Hiving the Sides of the 7 riongles whereof it 
confifteth, orerly given, to make an irregular 
 Multangular, or multilateral Figure, _* . 


This will be more fully handl'd hereafter, 
when I come to ſhew the Method of drawing 
| Plats of Ground, In the Interim I will give you 
a Specimen of an irregular Pentagon. 
Hg. 12. Having the Lines of three Triangles 
given, (which by a Rule hereafter to be menti- 
on'd, are neceſſary to make up a five- ſided Fi- 
gure) lay down the greateſt of the firſt, viz. 20, 
from A to B for a Baſe, and by Probl. 6, make 
a Triangle of it, and the other Lines 16 and 10, | 
viz. the Triangle AB O0. „„ 
Secondly, You find by the Number 20 over the 
frrſt Line of the ſecond Triangle, that it is the 
common Baſe to them both; and therefore, by 
the ſame Probl. 6, make the Triangle AB E of 
the Lines-20, 1% 18 | a 
Laſtly, Finding the Baſe of the third Triangle 
to be the ſame with 18, one of the Sides of the ſe- 
cond make the Triangle P BQ of the Lines 18, 
II, 12: So is the quinquangular Figure finiſh'd. 
How every Line is to be found in its due order 
inthis, or any other Sort of multangular Figures, 
ſ as to give a true and exact Account, not only | 
of the ſuperficial Content, but alſo of the Figure 
(or Shape) and Situation, is to be taught hereaf- 
ter in the Doctrine and Practice of Protraction. 
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CHA . Il. 


reof it | VVV 
aft ow to find the ſuperficial Content of am 
1 EKigbt-lin d Figure, the Lines heing given. 
reaften, As a Feundation to what I ſhall lay upon 
a Wing | this Subject, there are ſome few Geometri- 
ve you cal Principles or Theorems out of Euciid ami Na- 
ons, which I defire may be remember'd ; and be- 
iangles Wcauſe Underſtanding is a mighty Help to Memo- 
menti- ry, [ def; n for my Country Reader a Kind of o- 
ed Fi- cular Demonſtration; which, though. nor ſo 
z. 20, ftrict and artificial as that which is to be found 
, make in the Commentators upon Euclid in the quote} 
and 10, Places, will be more ſerviceable to him, becaufe 
more eaſily under ftood. 25 ol 
ver the | | 

is the WF Theor. r. Every. Paralkellsgram being of the "ſane 
ore, by Length with the Baſe of a Triangle, and of the 


BE of Wl /mme Height with the Perpendicular of that Tri- 
| angle, i double to it. Euclid 41. I. 1 


riangle 4 5 

the ſe- . Fiz. 13. Here are two equal Oblongs, or ng 
nin _ Squares, A BCD and BEFC, and within 
niſn'd. 


Wt hem two Triangles inſcrib'd, whole Bales ae of 


ue order the ſame Length, and their Perpendiculirs (O P 
Figures, Wan QR) of the ſame Height with the- Ob- 
not only ongs. Now, each of theſe Triangles being per- 
Figure ¶ ted intotwo*rightanght Triangles by their Per- 


hereaf- rendiculars, then it is plain to the Eye (and fram. 
Cction. | the Nature of Diagonals, which ever divide a. 
ParallcHogram. imo equal Parts) -that the two 


H A Pp C& 3 new. 


18 . Right-lin'd Fi igures. 


new Trlangles OP D and OPC, which make up up 
the firſt of the given Triangles, are equal to rhe 
Triangles DAOandOB C, which make up the 
remainder of the Parallellogram AB C D. There- 
fore that 'Parallellogram is double to that Trian- 
gle which was to be demonſtrated. 
In like Manner it is evident, that the Parallel- 
logram BE FC is double to the Triangle GOF, 
becauſe C RQis _ to 5 . and . F is e- 
qual. to QEF. ET 


Theor: 2. All Tr 3 having the ſame Baſe, and 
lying between the ſame , are _ Eu- 
| elid 35. . . 


"Vo in our laſt Hes the two given Tri- 
angles having Baſes of the ſame. Length, and 
lying between the ſame Parallels, are evidenly e- 
qual, becaufe they are demonſtrated to contain 
each of them the exact half of the Parallellograms, 
wherein they are inſcrib'd ; and the Parallello- 
grams being. equal, their Hales muſt be equal alſo. 


Theor. 3. The Sides of theT jangul. ate (that i, one 
that hath four or more Sides) are ever two more 
than the Triangles of which it w made. Ram, 
lib. 10. prop. 2. 
Fe. ro, 12. This is plain by Inſpection, if ycu 

view again the Figures of the Trapezium ani 

Irregular Pentagon, in the 12th and 14th £10 
plems of the ſecond Chapter. 

Theſe Theorems being allow'd to be ſound, & 
nothing more certain ) "the Doctrine concernin 
. | | | 2 


| 


6 1 Right-lin'd Figures. — 
nake up the ſuperficial Content of right-lin'd Figures, 
1 to the might be reduc'd to a narrow Compaſs ; for he 
e up the that 'knoweth how to huſband theſe three 
There- Theorems, may eaſily take up theſe Corollaries, 
t Trian- 3 974ine inverſo. yp . 

I. Any quadrangular Figure (regular or irregu- 
darallel- lar) may by a Diagonal be parted into two Tri- 
eCOF, angles; any five-fided Figure by two Diagonals 
K F is e- into three Triangles; and ſix-ſided Figures into 

2 four by three Diagonals, Qc. by Theor. 3. 

2. Tis no matter of what Shape the Triangle 
aſe, and s, as to the Rule for Meaſuring, for whether it 
al. Eu- be right-angl'd, acute-angl'd, or obtuſe-angl'd, 

and whether it have three, two, or no Lines e- 


_- IR gual, tis only che Length of the. Baſe, and Height 
ven Tri- of the Perpendicular, and is conſiderable by The. 2. 
gth, and 3. The true Meaſure or Content of any Trian- 
idenly e- Bi, whether alone, or as part of any triangulate 
contain Figure of 4, 5, 6, or more Sides, (and conſequently 
llograms, of che whole Figure, by ſumming up the Content 
arallello-M of all the ſeveral Triangles) is found 
qual alſo. by multiplying the whole Baſe of the D 
5 Triangle by half the Perpendicular, or 
hat , ont the whole Perpendicular by half the Baſe; which be- 
two mo rei ing a Rille of ſuch infinite Uſe in Surveying, I de- 
je. Ram. WM lire it may be remember*J; and that it may be un- 
I erſtood, I ſhall give you a plain Example. 
Fig. 6. Suppoſe A B the Baſle of the . 
Triangle belonging to the Mn 
Problem of the foregoing Chapter, 10 22 


on, if you 3 
ZUM ans 


14th Pro} © be 44, and the perpendicular 440 40 

s C D to be 20 : Whether you 2 f | 
ſound, (aq multiply 44, the whole Baſe by 10, To 
concerning} the half of che Perpendicular, or 20, 490 


_ | the 


I 8 — 


= Tab l d Figures, 


the whole Perpendicular by 22, the half Baſe, the 
Product gives the Content 440, as is here appa- 
rent. 

Having thus given a general Method how all 
right-lin'd Figures may be reduc'd to Triangles, 
and fo their Content found our, F might paſs to 
the next Head concerning Inſtruments, and their 
Uſe ; but becauſe there are nearer Ways i in mea - 
ſuring particular Kinds of triangulate Figures pro- 
PF to thoſe Kinds, I ſhall briefly touch them. 


I. To find the Contents of a Square, or long Square & 


Multiply the Length by the mn, x the Pro- 
ou . gives the Area or Content. 19 8 


I7 Inches "HR 
_17 Inches Breadth, 


It9 
17 


Example of a Square. 
289 Square Inches. 


25 Feet long. 
T3 | F eet broad. 


Example of an Oblong. d 75 


—— Square Feet. 


. 


7 3 2 OP 5 
Et 7 e 
1 \ 8 4 


* Py 4 
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£2 1 75 . 


ſe, the ” 
Appa- 


ow all 55S EO EL et pag 

angles, Let fall a Perpendicular from one of the ob- 
paſs to tuſe Angles upon the oppoſite Side; that Side 
id their multiply'd by the Perpendicular, gives the Area. 
n mea- ey -':;. 7 5 | : 
res pro 


"7 120 
4x 


1 
- 
* 


4 


Ahombiu. 


4 


| I. 7 And the Area or Content in Meaſure of a 


B * 
1 s 
— 
* 

* 
ba | 


20 Yards the Side. 


em. ' 14 Yards the Perpendicular, 
| I 
| 80 
Square - 20 IT 
= = Square Yards, 
he Pro- Se * 0 . 1 
III. To find the Area of a Rhomboides. 


engen. Divide it into two Triangles by a Diagonal 


drawn between either Pair of the oppoſite An- 
nales, (as fuppofe the acute) then from either of 


che other Angles (for Inflance, the obtuſe) let 
Inches. fall a Perpendicular upon that Diagonal; then 
ſhall that Diagonal, being multiply'd by that 
* : Perpendicular, give the Area. oy 
ad. I , Example. 
| | ; | I9 Rods the Diagonal. 
Feet. _5 Rods the Perpendicular. 
56 2s Square Rods the Content, 


-- 


Iv. & 


— 4 


e l 5 * 
" # 
\ — 
7 K 
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IV. To find the Content of a Trapeaium. ; 


Fig. 10. Divide it by a Diagonal into two Parts 
from Angle to Angle, as the Trapezium, Ch. Zo 
Pr. 12. is divided by the Diagonal H L, then 
from the other two Angles (which in that Fi- 
gure are mark'd with K and Q) let fall Perpendi- 
culars upon the Diagonal, half the Sum of thoſe 
Perpendiculars being multiply'd by the Diagonal, 
(or common Baſle) gives the ſuperficial Content. 


” 


Example, = 
_ Suppoſe in the Tra pez ſum before mentionꝰd 
the Diagonal is 33, the Perpendicular from K 


13, and that from Q 15, the Area or ſuperficial 
Content is thus computed, | EET 


13 Chains the firſt Perrendicular. 5 th : 
The ſecond Perpendicular. 
28 The Sum of both Perpendiculars.. 
| 14 Their half Sum, - | 
The Diagonal. 
42 SO 
462 Square Chains the Area. 


V. To find the Content of a regular Polygonia!, or 
multangular Figure, ot herwiſe cal'd multilateral . 


Draw a Line from the Center to the Middle of. 
any Side; half of the Perimeter (or of * 425 
| Sides) 


bv „ „ "ar: 


2 — e eee e 3 
— I - Right-lin'd. Figures. 23 
Sides) being multiply'd by that Line before-men- 
_ FF tion'd, gives the Content. | = 
karts- x noe nn 3 
O5. 2. VI. To find the Content of an in regular Polygon, or 
then many:/ided Figure. Wy 
F. Ee EEE = 
2 Divide it into Trapezia's and Triangles by Di- 
* thoſe agonal, then find their Content ſeverally, and 
gonal ſum up all together; which that you may better 
ntent. app rehended, 5 | 


Fi. 12. Suppoſe the Polygon belonging to the 
laſt Problem of the ſecond Chapter were given 
without the Diagonals AB and BP; then by 
ntion'd drawing thoſe Diagonals, the Figure is divided 
rom K into three Triangles, whereof two being upon 
erficial the fame Baſe A B, make up a Trapezium, whoſe 
ne: 4 Content may be found juſt in the ſame Manner 
— as Was taught even now in the fourth Rule, ha- 
i ving found the Perpendiculars from O and P fal- 
ling upon the Line A B. Then there remains the 
Triangle B Q P, whoſe Content may be found by 
the general Rule concerning Triangles, having 
found the Perpendicular falling from Q on the 
Line BP; and then having added the Content of 
chat Triangle to the Content of Trapezium, you 
have the Area of the whole polygonal Figure. 
. = But now - methinks I ſee (as it were) 
my Country Student ſcratching his Head, and 
wiſhing for an Opportunity to propound two 
1 ] wh Doubts £2 ME: 9 
Itilateral. = 1. Why I call'd the Numbers correſpondent to 
Middle of my Lines by divers Denominations, as Inches, 
an | che Poets, Yards, Rods, and ſometimes by none at all, 
i gy Hats bur propounding the Numbers abſtractly. 5 
"= 2. How 


4 


onia!, or Wit 


— 


Ex, 


ö 
5 


24. : . Kigbt - lin d Figures. 


— 


2. How I came to know how many of thoſe 
Meaſures (whatever they be) are repreſented by 
the Lines given, and Perpendiculars found, _ 

To the former I anſwer, I am not yet teach- 


ing how to meaſure Lines, (that Work is preſent- 


ly to follow) but what Lines of Figures are 


to be meaſur'd, and the Meaſures of thoſe Lines 


being known (or ſuppos'd) how the Content up- 
on thoſe real (or ſuppos'd) Grounds may be 
found; and to this purpoſe I might call the 


Numbers repreſented by the Lines, Inches, 
Feer, Yards, or any other Meaſures at pleaſure, 


provided I calld the Squares, to which the Area 
is equal by the ſame Names; for an Inch in 


Length bears the ſame Proportion to a ſquare Inch 


(having Length and Breadth) that a Mile in Length 


bears to a ſquare Mile. For this Reaſon I profeſs 


not. in the Title of this Chaprer to teach how 
to meaſure Figures, much leſs how to meaſure 


the Lines of ſuch Figures, but how to find the 


Content, the Lines being given. I 
And then to take away the ſecond Doubt, know 


that the Numbers repreſented by the Lines, were 


either given by thoſe learn'd Artiſts from whom 
J borrow'd the Figures, or ſuppos'd by my ſelf as 
Grounds to go upon (as in ſuch Caſes is ordinary) 
or laſtly, found out to be agreeable thereto by 
ſome Scale of ſmall equal Parts, which he is yet 
ſupposꝰd ignorant of. But now I am going to ſhew 
him the Nature and Uſeof two or three plain and 


cheap Invrnments, by the Help whereof he may 


with much Exactneſs, 1. Meaſure the Length of 
any Lines bounJing right-lin'd Figures upon 
the Ground. 2. Draw Lines and Figures upon 

2 1 8 I 7; Paper 


* 


Chains, Compaſſes, and Scales. "FF 


— N 
f thoſe e 5 3 
nted by Faber proportionable thereunto (which we call 


Protracting.) 3. Find upon his Paper- figures the 
- teach- tue Length of all the deſir'd Perpendiculars, 
preſent- rhich ſhall alſo be proportionable to thoſe on the 
res are Pround, but much more eaſy to be obtain'd, 
e Lines And withal, I intend to give him ſuch farther 
tent up- Anſtructions and Cautions, for the Application for 


9 
7 


+7. 


oY 


may be he general and more particular Rulesof this Chap- 


all the er to his peculiar Uſe, as will render them (eſpe- 


Inches, 
pleaſure, . 
the Area | 5 — 
Inch in 

are Inch 1 „ CHART IF. 
Length , ß | 
I — 2 Coucer ning Chains, Compaſſes, and Scales; 


7 ially ſome of them) {ſingularly adventageous. 


— — 


— 


* 
5 


g to ſhew Ind a half, or 5 Yards and a half; fo that the 


\ 
3 
. 


ar2s pon le Diſtinction by ſome Plate or large Ring at the 


Papet d of every 25 Links, but eſpecially at the preciſe 
| l D Middle 


* 


26 Chains, Compaſſes, and Scales. I 
Middle of the Chain, which ſhould differ from 
the reſt in Greatneſs and Conſpicuouſneſs. Al- 
fo at the end of every tenth Link, tis uſual to 
hang a ſmall Curtain-Ring; and if there be at 
every five Links end a piece of Wyre made like 
the Bow of a Link, with a little Shank an Inch 
3 leſs long, (or ſome ſuch Diſtinction) *tis ſtill WM 

tter. 5 8 


— 
5 
5 4 


When you are to meaſure any Line by this 
Chain, you need to regard. no other Deno- 
mination but only Chains and Links, ſet down 
with a Prick of your Pen betwixt them. e. g. If 
you found the ſide of a Cloſe to be 6 Chains and 2 
35 Links long, it is thus to be put down, 6. 35. 

But if the Links be under 10, a Cypher muſt 
be perfix*d ; fo J Chains. 9 Links maſt: be thus 

—_—_ . = 5 9 

In the uſing of this (or indeed of any) Chain, 
care muſt be taken both to go ſtrait, and to keep 
2 true Account ; for which Purpoſe, it is geod that 
he which goeth before, carry in his Hand a Bun- 
dle of Rods, to ſtick down one at the end of the 
Chain which leads, having firſt ſtretch'd it well, 
and that he which follows do not only gather up 
the Rods to keep the Account, but alſo at every Mt 
Remove, mark whether he ſee the Leader direct- 
Iy between his Eye and the Angle, or other Marx 
He aims to meaſure to; and if need be, call to 

the Leader to move towards the right or left Hand. 


till he ſee him in a direct Line to it. . 
5 


II. Compaſſes are ſo well known, that T need 
not deſcribe them; only they ſhould be of Braſs, *# 
with Steel Points, ſmall and neatly wrought, nine 
or ten Inches Jong from the Joint to the Points, i i 
| turning 


. | | . | * 

= Chains, Compaſſes, and Scales. 27 
From 9 Zurning ſo truly upon the Rivet, that they may 
Al- de eaſily open'd, and yet ſtand ſo firmly, that 


Ito n Arch or Circle may be, without their ſhrinking, 
de at Weſcrib'd upon a large Radiis. 


like For the Form, I will commend, above all, thoſe 
— hat have large Bows, fo contriv'd that by preſ- 
1till | 


Wing them with the hinder part cf the Hand, 
they will gently open, and by the Thum and 
this fourth Finger be put together, (as others will) ſo 
eno- that they are manageable by one Hand, which is 
own a great Convenience for one that at the ſame 
g. If Time ſhould hold his Rule with Scales in the 
s and 7 other.. Bus . | 
35. XK Theſe might alſo be contriv'd with a Screw to 
muſt take out one of the Points, to place in the room 
thus upon Occaſion) a Black-Lead Pen, or any other 
Pen to draw Circles with, either black or other- 
wiſecolour'd, „ 
And for a Man that would be an Artiſt indeed, 
it were convenient he were furniſh'd with divi- 
ding Compaſſes, Beam Compaſſes, and Triangular 
ones, for ſeveral Uſes not here to be mention'd ; 
but a Country Surveyor may make a good Shift 
with ſuch a plain Pair as J firſt deſcrib'd, which 
every Mr. VFynne, over againſt the Rolls in Chancery- 
irect- lane, will help\him to, with the Chain and Scales, 
Mark for a ſmall Matter. 5 3 
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hain, 
keep 
that 
Bun- 
f the 4 5 
well, 
er up 


SN . TE . . 1 = | 
l to 74 III. Scales are certain Lines divided into equal 
Hand, arts, upon Plates or broad Rules of Braſe or Box, 


5 "1 they are of two Sorts, 1. Plain. 2. Diago- 
I, Plain Scales are made up of two ſmall Lines 
parallel to one another at a little Diſtance, and 


need 
Braſs, 4 
„ nine 


oints, theſe are divided into great equal Parts, which 
ning = D'z ſignify 


28 Chains, Compaſſes, and Scales. 


ſignify Tens, and are noted 10, 20, 30, 40, 50, 
S'. according to the Length of the Lines.  B 
They may be of any covenient Length, but 
theſe great Diviſions are ſeldom more than Inch- 
es, or leſs than third Parts apiece. .- Bm 
Again, one of the great Diviſions (or Parts) iſ 

is ſub- divided into ten equal Parts by ſhort Lines, 
whereof that in the Middle ſtanding for 5, is lon» Wl 
ger than the reſt, | 3 ol 
Fig. 12. According tothe Numbers of theſe lit- W 
tile Parts contain'd in an Inch, the Scale is nam'd i 
A Scale of To, II, 12, 16, 20, 24, 30, &c. in an 
Inch. That ſhort one which I give you the Figure 
of A, is of 10 in an Inch, ſo noted at the Top, ac- 
cording as is uſual upon Rules, and Indices of 
plain Tables. The Line mark'd OQ, ſeparates 
Unites and Tens; Unites being taken upward 
from that Line, and Tens downward 3 mixt 
Numbers both ways. | © 


As for Example. 


7 is the Extent of the Compaſſes upon the 
Scale A, from the Line OQO toK ; 30 is their 

Extent from the Line fo mark'd to OQ; and 27 W 

is their. Extent from the Line 20, to the ſhort 
Line K aforeſaid, * 5 | EF 

Here note, that you mult not expect to find Wl 
the Letters O Q or K upon the Scales which 
you buy, being only Marks us'd at Pleaſure, to 
make my Meaning plain; and likewiſe that this 
Scale of 10 in an Inch, and others that are ſmal- 
ler, (all being compos'd after the ſame Manner) 
are uſually made, for more convenient wie, ſo 
oNg Mi 


kf Chains, Compaſſes, and Scales. 29' 
50, Jong as to contain nine or ten (the more the bet- 
ter) of the great Diviſions, fignifying Tens; 
but "Ih hough the Figure at A being deſign'd for no 
ch- pther Uſe than to help our Conceptions, extends 
ut a little beyond 3o, that Length being ſufficient. 
rts) for my Purpoſe in this Place. „ 
nes, . Fg. 14. Theſe plain Scales, eſpecially the ſmal- 


lon» {Wer Sorts of them, (ſuch 48 24 or 30 in an Inch) are 
very proper for drawing Figures upon Paper, 
where the Numbers repreſented by the Lines are 
not above 100, (for then every Diviſion may be 
Mounted as it is upon the Scale) or above upon a 
Nong Scale. „ ö 
Alco in the ſurveying of Foreſts, Chaſes, and 
Freat Commons, where the Lines are vaſtly long, 


n an 
güre 
, ac- 
8 of 
rates 
ward * 
mixt WeEntly us'd, accounting the Tens and Unites to- 
ignify ſo many whole Chains, and fo eſtimating 
he Parts of a Chain with the Compaſſes upon the 
mall Diviſions,whicha fagacious Man may do ve- 
y near upon one of the larger Scales. But it were 
+ the uch better, in my Opinion, for ordinary Meaſu- 
their Wing, if the grand Diviſions on the Scale were 
nd 27 wo Inches apiece, (as I have one upon the Index 
ſhort f my plain Table) for then the ſmaller Diviſions- 
| ing of five inan Inch, would be ſo large as to be 
> find b-divided into five apiece, which repreſents 20 
which inks; and then the Half one of thoſe ſmaller Di- 
ions fignifying 10 Links, and the Quarter 5, a: 


ure, to 

it this ery ordinary Judgment may come very near to 
fſmal- ie Truth by Eflimation. 5 „ 
inner?) 2. But the Diagonal Scale is ſo well known to 
fe, lo Frery Mathematical-Inſtrument-maker, ſo eaſy 
long | R | 10 


® 
* 
. 
. 
Bs 


bs 


nd the Miſtake of a few Lines (yea, of half a 
Pole) is not conſiderable, they may be conveni- 
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the Old and the New. 


be found in Mr. Leybourn's Book, whereof I ſhall pre- Lt 
tent you with a F ragment, with ſuch a Deſcrip- 


| Where it toucheth the firſt and laſt Lines, ſepa- 
Chains being number'd downwards on the left 


A Foot long) but the Tens (or Decads) upward WM 


and ending at the ſecond above R. In a Word, 


_ = Chains, Compaſſes, and Scales. 4 a 


to be procur'd, and every way fo fitted to Gan- 
rer's Chain and your Country- man's Uſe, that 1 
cannot but highly commend it. | - if 

Of theſe Diagonal Scales, there are two Sorts, 


- Fig. 14. By the Old one, I mean ſuch as is to i 


tion as may enable you to underſtand the Whole. 

1. It is made (as appears by the Figure B) up- 
on eleven parallel Lines equidiſtant, ſo as to in- 
clude ten equal Spaces, which are all cut at right 


6 
P 
7 2 YR FA 
+ ex 2 > 8 3 
— a 4 HS FITS 4 
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72 . ö 
7 


Angles by tranſverſe Lines dividing them all into I 
x 


four equal Parts. | | "Y 
2. One of theſe tranſverſe Lines, (viz. PR) "8 


- 
47 


rates between the Hundreds (or whole Chains) 3 
and the Tens, (repreſenting 10 Links apiece) the 


+," -» 
. E 4 
SLES 


0 


Hand from P only te 3, but on the Inſtrument it i 


"ST 


ſelf they may go on to 9 or 10, (the Rule being 


from P to 10. | 38 
3. From the Points of Diviſions into Tens up- 
on the firſt Line, beginning at P, to the like Wl 
Points beginning at R in the laſt Line, are nine Wl 
Diagonal Lines drawn, the firſt beginning at P, Wl 
and ending at the firſt Diviſion above R. The 
ſecond beginning at the firſt Diviſion above P, 


they are all drawn from one Diviſion leſs from P, 
to one more from R ; by which it comes to paſs Wl 
that every Diagonal, by that Time it hath paſs'd 
from the firſt Line to the eleventh, is a whole 

| tentil 8 


—— 


= Chains, Compaſſes, and Scales. 31 
an- Eh nth Part of an Inch (which anſwers to ten 
at 1 Finds of the Chain), farther diſtant from the 


7 


ine PR, than at the Point upon the firſt Line 


* 


Yts, FF hence it was drawn. 
4. Every one of thoſe Diagonals is divided in- 
is to e ten equal Parts by the long parallel Lines run- 
pre- ping through the whole Scale, and number'd on 
-rip- Ihe Top from 1 tog, Whereby it is evident, 
ole. hat the Interſection of any of the nine parallel 
up- ines that are number'd at the Head with any 
o in- 1agonal, muſt be farther diſtant from the Line 
right WF R, than the Interſection of the Line next be- 
into ore it with the ſame Diagonal by ,. of =, that 
, by z, which anſwereth to a ſingle Link of 
P R) "Four Chain, Ep, „ _ 
ſepa- From what hath been ſaid, and Inſpection of 
jains) he Figure B, theſe Things plainly follow; which, 
) the s fo many clear Inſtances, will help you to un- 
e left Merſtand it fully. | : 
ent it .. The Diſtance from P R, to the ſecond Di- 
being iſion below it, anſwereth to two Chains. | 
»ward MW 2- The Diſtance from PR to the eighth Divi- 
on upward, being taken (with Compaſſes) upon 
ns up- Ne firſt Line of the eleven from P to 8, anſwer- 
e like Wh to & Links. wo 
e nine 3. Conſequently the Extent of the Compaſſes 
z at P, Mom the ſecond grand Diviſion below P, to the 
The Mshth of the leſs Diviſions upward, is propoxtio- 
ove P, ble to 2 Chains 80 Links. | 
Word, 4. The Diſtance from P R to the firſt Diago- 
rom P, Mal being taken upon the parallel Line, noted 
to pals Vith 9 above, anſwerzth to 9 Links: Where 
1 paſs*'d ote, that the firſt Diagonal is not that which is 
whole ä , „ 
tentil | 
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32 Chains, Compaſſes, and Scales. 


: Point P. 


ted with numeral Figures in order. It is good f 5 
therefore when you furniſh your ſelf with Scales, 


* 


noted with 1, but that which is drawn from the 


5- The Diſtanee upon the ſame Line from PR 
to the Diagonal that is marK'd with 7, is an- 
ſwerable to 79 Links. 1 

6. The Extent of the Compaſſes from the Bot- 


tom of the Figure upon the ſame Line to the 


ſame Diagonal, anſwereth to 3 Chains 79 Links. 
Briefly whole Chains may (by Analogy) be 
meaſur'd upon any Line from PR, to the grand 
Diviſion noted with the given Number, Decads 
alone, or Chains and Decads upon the firſt Line 
of the eleven where the Diagonals begin. Links 
alone, Decads with Links, and Chains and De, 
cads with Links, always upon that Line upon 
which the Number of the odd Links ſtands at 73 
the Head of rhe Scale. 1 
And knew, that theſe Directions(mutats; 7 
mutands) will aswell fit, if half an Inch be ovly 4 
allow*d for a Chain, and conſequently all the Di- 
agonals drawn within that Extent, as it 1s uſual 
(and very commodious for longer Lines) upon i 
the other End of the fame Rule, the grand Divi- 
fion for Chains going the contrary Way, and no- 1 


to have diagonal Scales of both Dimenfion on the 
Fore-ſide of your Rule, and upon the Back-fide 0 
many plain Scales of equal Parts, with a Line of 
Chords; all which you may have (by enquiring ? 
only for the Scales deſcrib'd in Mr. Leybonurn's 
Book? of Mr. Vynme aforeſaid, as likewiſe all o- 1 
ther mathematical Inſhumenis. 4 


* 
* 
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* 
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Chains, Compaſſes, and Scales. 33 
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m the aving been ſo large for my plain Country- 
| Man's Sake, I ſhall not proceed to the Deſcripti- 


# 
N 
4 


1d De. But my Reader may perhaps object to me, that 
upon ough J have inſtructed him how he may make 


nds at 4 ine of an exact Length, to anſwer to any 
1 4 * 


2 only 


1 
* 

r 
8 


| 
1 


upon To give him therefore all Satisfaction, (tho? 
1 Divi- at [ have writ already might help him to 
and no- Nd this out) let us ſuppoſe, tkat in ſome Figure 
is good de according to the diagonal Scale B of 100 
Scales, Man Inch, we meet with meaſuring in an un- 
on the n Perpendicular, equal to the Line in the 
.ck-fide Mrsin. Taking it between the Points of my 
Line of * paſſes, I firſt try whether it be even Chains, 
quiring AF finding upon the firſt View that it is nor, 
1bourn's ake a ſecond Tryal, whether it will prove 
e all o- even Decads, or ten of Links; to which 


poſe 1 fer one Foot at 3 Chains in the Bot- 
Having n of my Scale in the firſt Line where the 
1 Diagonals - 


— Un 


34 Content of a Figure caſt up. 


Diagonals begin, and the other Foot reſts in 
the ſame Line betwixt 6 and 75 3 whereby I am 
aſſur'd the odd Links above 3 Chains are more 
than 60, and. leſs than 70. And to find how 
many above Co, I remove the Compaſles from 
Parallel to Parallel in order, till one Foot in the 
loweſt Line reſting in the End of a Parallel, the 
other will touch ſome Diagonal at the Interſecti- 
on with that Line, which falls out to be at L and | 
O in the Line mark'd with q, ſhewing the whole 
Line, being meaſur'd by that Scale, to ſignify 3% 
Chains and 67 Links. | =—_ 
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How to caſt up the Content of a Figure, the 

Lines being given in Chains and Links. 
HI ng deſcrib'd theſe plain Inſtruments, and 
| in ſome Meaſure ſnew'd the Uſe of them 18 


1 
. 
+ 
4 %* 1 | 
» i ! 
» 
R , 


Severals, it were very proper in the next Plac' 
to teach their joint Uſe in meaſuring and pre 
tracting 3 but becauſe I would have my you 
Surveyor, before I take him into a Cloſer, able . 
perform his whole Work tegether, I intend . 
ſhew him, 1. How he ought to make his Com 
putations; 2. The Grounds or Principles tha 
Will juſtify him in fo doing. —_ 

For the firſt, take theſe Rules: —_ 

1. Put down your; Length and Breadth 
Squares and Oblongs, And yeur Baſe and half Peg 
pendicular of Triangles directly under one anotheſ 


wo. 


* ” ” = W 
deere? 22 


1 Content of a Figure caf up. 35 
e preſs'd by Chains and Links with a Prick be- 


S In 2 [ Mow 
am Pixt them, as was tauglit before, Chap. 4. 
2. If the odd Links were under ten, put a Cy- 


her before the numeral Figure expreſſing them, 


_ s there alſo was ſhew'd) and if there be no 
n the dd Links, but all even Chains, put two Cyphers 
the fter the Prick. „ 

lecti. 3. Multiply Length by Breadth, and Baſe by 
1 and e half Perpendicular, according to the Rules for 
hole Inding the Content of Figures, Chap. 3. | 

ify 38 4 From their Product cut off 5 Figures (ac- 


Punting Cyphers for ſuch) reckon'd from the 
asht Hand backward, with a Daſh of your Pen, 
*Þ ſhall thoſe to the left Hand ſignify Acres. | 
5. If thoſe five cut off were not all Cyphers, mul- 
ly 'em by 4, and cutting off five toward the right 
and again, the reſt will be Roods or Quarters. 
6. If amongſt theſe five Figures toward the right 


"ip Wand that were cut of at the ſecond Multiplicati- 


. there be any Figures beſides Cyphers, multi- 
ts, and Tall the five by 40, and cutting of five again 
hem ira Daſh of your Pen, thoſe on the left Hand 
| @& nify ſquare Perches, Poles, or Roods. 

A few Examples will make all plain. 


t Place 


is Com — Length 7. 25. 
les th Breadth 5. 25. | 5 
on - 3625 
—_ 1450 
eadth I 5075 
eit e 
half Pe 5125625 


> ano] 


3 5125625 


36 Content 2 a Figure caft aps | 


5125625 - 
4 : 2 . 


ſ 40 


1 [00000 


my 


appears. 


Queſt. 2. In a 10 8 EW Length 15 ro] 
Chains, and the Breadth 6 Chains 5 Links, what | 


25 contain d ? 


can 714.00 
Breadth 6. O5 


= Wy * 7000 
| 84000 


1 84 
1188000 


7 \ | 49 


35 [2 20008 


t he Work makes it evident. 


* 


ſt, < 44 b Rood, and x Perch, as ben 


r 


1 


Anſw. 8 Acres, r Rood, and 35 kerches, aj 
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Content of a Figure caſt up. 37 


43 Dueſt 3. In a Triangle, whoſe Baſe s.3 Chains, 
and half the Perpendicular 98 Links, what 1 1] 


N 
3 

* 

. 


5 4. 
i 


be Content? 
ENS 2 5 2 t e 


„ The Baſe 3.00 1 
Half Perpend. G. 8 | * 


' 
30 


„„ — [29400 
s here WW QA. 


nere be no other Ways of Computation by 
cales, Tables, c. Bur that this is ſound.and 
emonſtrative, I come now to ſhew by theſe fol- 
owing Steps. | RET 
1. It is evident, that in this Way of Multi- 
lication, the Product is ſquare Links; for every 
FThain being 100 Links, it is all one to multiply 
9.25 by 5.25, or 725 by 725 without Pricks ; for 
the Pricks ſignify ſomething as to Conceptions, 
put nothing at all in Operation. The Product 
7 1 NN of the firſt Example was really 525625, 
inks. VVV | 
2. Every Chain being 4 Perches long, it fol- 
eus, that 5 Chains (or 20 Perches) in Length, 
Ind 2 Chains (or 8 Perches) in Breadth, make 
hes, as nn Acre, or 160 ſquare Perches; for 20 being 
ultiply'd by 8, gives _ | 


2 7 .-> ol 
e 
. 


8 
r 


3 From 


a 


— 


& that there are exactly ro0c000 ſquare Links in an 
5 ; 


Content of a Figure caſt up. 


3. From hence it plainly followeth farther, 


Acre; for 5 Chains multiply'd by 2, is the ſame 
with 500 Links by 200, which makes 100000, 
And he deſerveth not the Name of an 4rithmeti- M 
cian, that is ignorant of this old plain Rule, hen 
the Deviſor conſiſts of 1 and Cyphers, (as 10, 100, 


* 
f 


ICOO, I0000, I00209, Kc.) cut off from the right 


Hand ſo many Figures of the Dividend as the Deviſor 


hath Cyphers, accounting them the Remain ; ſo 87 
Hall the reſt on the left Side be the Quotient. It Wil 
is plain then that 525525 ſquare Links, make 5 
Acres, and 23625 Iquare Links over. 9 


= 

Thus I have made clear to a very ordinary Ca- 
Pacity, that as far as concern Acres, the Rules 
for Computation are good. Now, for Roods and % 
Perches, tho' I might turn off my Reader with! 
that known Rule in decimal Arithmetick, Mul- 

zr plying decimal Fractions by known Parts, give. 
io ſe known Parts in Integers, due Regard eine 
Bad to the Separation, I ſnall proceed in my plain 


WT. 


Way thus: If 25625 ſquare Links, which remain 
above an Acre, do contain any Quarter or Quar- 
ters of an Acre, then, if they be multiply*d by 4, 
and divided by 102000, (that is, five cut off from 
the Product) they will contain ſo many Acres as 
now they do Quarters (or Roods,) for any Num- 
ber of Quarters multiply'd by 4, muſt needs pro- 
duce the like Number of Unites or Integers, and 
the Diviſion doth only reduce them into the right 
| Denomination. Now, 25625 being multiply 
by 4, and five Figures being cut off from the Pro- 
duct, the Reſult is, 1102500, that is, 8 ande 


3 HS 8 


—— — 


Content of a Figure" caſt. 20. 39 


—— —e— 


. — 


| TY pove. ;. which ſhews it was above 4 Quarter be- 


lame 8 
| a hre it Was multiply d. by 4. ; 
oven And to find how much, < that is, Haw many 


uare Perches are contain'd in this laſt Remain- 
) you muſt confider this 2500, not as: ſquare 


1 8 Links remaining above the Rood or Quarter, = 

YighUt 8 fourth Parts or Quarters of fquare Links, 

viſor i 97 + which i is all one Jas the true Number of gare 

= pinks multiply'd by 4, and conſequently being 

_ a Pultiply'd by 42, (the fourth Part of [quare Per- 
- 


es in an Acre) it muſt as often contain IOO 
1 9 quare Links (or an Acre) as the Quarter of this 
Humber 2500, biz. 625, fignifying quae Links, 
es © pntaining ſquare Perches; and fo it doth, for 
—* 2000 divided by 160, (the Number of Perches 
gan Acre) ives 625, as anſwereth to 1 Perch; 


"Hl * 2500 2 tiply'd by 40, gives Tooood, or x 
Tis ore, the five roms . cut off, as here is 
emmy 1 nifelt, 
plain ir LE „ 5 
po 2900 166 100 002625 
Qua- Pept | ; obo 
] by 4 . 2 | : e ee, 
ff from I I |22000 | ; "= 
res al Z 2. 
Num- Soo 
E pro- Wt | & 808. 
TS, andf . % 8 
ge right 8 | EIN 


ltiphy some may haps wont, that i in ſo ſmall a 

the Pro- 2 lanual I ſpend fo many Words about ſuch — 
ere and ry Things. as in this and the laſt Chapter; bud 
above am moſt afraid, leſt J ſhall not for all my Plain- 
| p els be ſufficiently r by ſuch as I nage 
P POLELY 


— 


6 


go Jo me 


ſurè a Cloſe, _—_ 


polely write for, in Things of ſuch neceſſary and 
frequent Uſe: And I defign'd not to make this 
Treatiſe ſmall, by being obſcurely brief in ſubſtan- 3 
tial Things, but by leaving out ſuch Curiofities 
as I thought my Country Friend might well ſpare, '# 


— — 88 1 


r r 


* — 


How to meaſure a Cloſe, or Parcel of Land, 
and to protra@ it, and give up the Con- 


to ſpell, now let us ſet our Syllables toge- 38 
ther; I mean, let us make Uſe of the Inſtructi 1 
ons before-going to meaſure a Piece of Land, to 
plot it, and to caſt up the Content. is 
All Cloſes, or Parcels af Land, are either ſuch 

as need not to be plotted for finding out their true 
Meaſure, but the Chain alone doth the Work; or 
ſuch as cannot be conveniently meaſur'd without 
Plotting or Protractibn. | 1 
Of the firſt Sort are the Square and long Square, 
known before-hand to be ſuch, or found fo to be Wl 
by ſuch Inſtruments as I have not yer deſcrib'd, 
or by meaſuring all the Sides and Diagonals. 
Theſe Squares and long Squares, I fay, need no 
protracting; for you need only to multiply the 
Chains and Links of rhe Length, by the Chains 
and Links of the Breadth, and [o proceed as in 
the firſt and ſecond Examples of the fifth Chap- 8 


3 2 
ter 0 | . 4 
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Hie we have been like Children learning 


5 
. 
1 
= 
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To meaſure-a-Cloſe, 8&c. 47 


and W r: But all others, whether Triangles or Trian-- 
this late, are tobe protracted, I ſhall give Exam- 
tan- es the refore in the three ſorts of Figures, Tri- 
ities M8 gular, Quadrangular, and Myltangular. _ 
pare, But before I proceed to particular Inſtances, 
me advile the young Practitioner thus: Re- 
1. To begin at ſome notable Angle of the Field, 
here there is fome Houſe, Gate, tile, Well, 
0 the like; or if there be none, then to dig up 
lod, drive down a Stake, or at leaſt, to oh- 
Fre what quarter of the Heavens jt pointeth 
WP wards, whether Eaſt, Weſt, North, or South, 
> d on your Paper mark it with the Letter A, 
any other. | 


. To go parallel to the Side of the Field, ie 


Nitra Solem, with your right Hand towards them 3 


ad when you go contrary to your uſual Cuſtom, 
bz or bog * your Paper by ſome Mark known to 
-.1\ 11. _ 5 KD”. ES TI, 
bon 12 3. Jo ſet down the Chains and Links of every 
quare, ol de as you meaſure them, and not truſt. your 
20 de Wn pemory. A Black Lead Pen will be very proper 
crib'd, bie Purpoſe. 8 
,onals. 4, Jo take heed (if you have more Scales (hap 
ee upon your Rule) leſt you confound, your ſelf 


taking Lines off of ſeveral Scales ,or meaſuring: 
rpendiculars upon wrong ones; for every Line 
the ſame Figure muſt be made by the ſame 
cale, and the Perpendiculars meaſur'd by it. 

| COD SS ð ' 5. Io 


ply the % 
Chains 
d as in 
| Chap- A 

ter 8 | 


9 
l 
N : Fo 


— e 


4.2 Is meaſure a Cloſe, mo 


— 


5. To make Uſe of a Scale of larger Diviſions 
when you meaſure ſmall Cloſes, and of ſmaller 
when you meaſure great ones. _ 

6. To make your Lines and Points where An- 
gles meet, ſmall, pure, and nean. "| 
7. Tofer on your Chains and Links at twice, 
when any Line is too long for your Scale. 6 

- Theſe things being premis?d, I proceed thus: 

J. Suppoſe I meaſure- a: 'triangular Field with 

my Chain, beginning at Eaſtern Angle A, and 
_ Hud the Sides in rheir Order and Meaſure to be M 
\ foverally thus; (L going cum Sole) 2.229, 3.45, 


— 


„ | 5 | = 

| 1 Making uſe of the leſs diagonal Seale, becauſe #8 
the other would make the Figure too large; 
(otherwiſe it were more proper for ſo ſmall a 
Cloſe) I: firſt with my Compaſſes take oft- the i 
Scale 4 Chains and 7 Links, and ſetting them 
from A to C, draw that Line for the Baſe, be- 
cauſe the longeſt of the three; then I take 2 
Chains 29 Links off the ſame Scale, and ſet 
them in the Eaſtern Point A, where I began, and 
turning the loofe Foot of the Compaſſes above the 
Line A C, becauſe I went cum Sole, I deſcribe (ati 
that Diſtance 2.29.) the Arch EE. A = 
Next taking with my Compaſſes upon th: 
Fame Scale the Extent of 3 Chains 45 Link: 
I place one Foot in the Point C, and with ti: 
. other make the Arch FF, interſecting the formeß 
in the Point B; and drawing the Lines A B ani 
BC, Cas was taught in CH. 2, Probi. 6. ) th 
Triabgle AB C is the Plot of the triangisa 
4 


1 
3 
„ 
\ 
1 r 
5 * 3 
W 1 . o * my * 
- 4 6 3 7 
— K Tj — 4 : : : . - wp 
W / KS 2 
: 1 
j . *% LI 
. ty 
Ac. 
x "x 8 7 Ld 
1 
* % 
* * 


T neaſure a Cloſe, &c. 42 


ſions 


1 —— ——Ü— , 2 
But before I can give the Content, I muſt find 
aller 


ie Length of the Perpendicular, which is done 

1 Le. * 0 . 
ſerting one Foot of the Compaſtes in B, and 

An- tending the other to the Baſe A C, ſo as it 


*, * 


uch: it, and paſs not over it, (according to Ch. 
88. Probl; J.) for then the Length of the Perpendi- 
lar is between the Points of the Compaſſes, and 
thus: 


7. 


1 


238 Perches, as it is here ev ident. 


1 5 The Baſe 4.0 . 
f- the 1 By Half Perpend. 7 4 = 


Line II. Suppofe I were to meaſure a quadrangular 
mor four-corner'd Field, I begin as before at ſome 
(or Ol emarkable Angle; and going round the Cloſe, 
\ 1 um Sole, I find the Sides to be 9.04, 6.72, 8. 46, 
- ) . 28, ang the Diagonal from that remarkable An- 
tanga ge ro the oppoſite Angle to be 10,02, I begin 
ag therefure to protract it thus: 


4.4 


* . 
. 


3 — 
» 

N my es . =; * 
1 — „ 


— 


ul 
75 0 
N 
ö 
| 
| 
j 
1 


** 8 Sad. 8 


nal, and the third and fourth Sides 8.46 and * 


and proceeding as formerly hath been ſhewn, I 


Fzg. 16. Having by the Help of my Scale and i Þ 
Compaſſes drawn my Diagonal 10.02 from my 
remarkable Angle A to C, the oppoſite Angle, 1 1 
make a Triangle of it, and the firft and ſecond ; 
Sides 9.04 and 6.72, according to Ch. 2. Probl, 6. I 1 
and another after the ſame Method of that Diago—- 1 


fo have Ithe Trapezium AB C D. 

Then by the Help of my Scale and Compaſſes, | 
I find the Perpendicular of the Triangle AB C to 3 
be) 6.02, and df the other, viz. C DA 6.01, 
which added, are 12. O3, whereof the half wad 7 
1s G. 01; by which, multiplying the Baſe 10.02 


find the Content of the Field to be 6 Acres, o 
ads, 3 Perches, as is here apparent. wa 


The Baſe 10.02 


* Half Perpend. 6. or 
2 "vs. 
: 60120 
- 1 6102202 


525 | | ſo8808 
: 33 
3152320 


Before J paſs any i let me tell you, 11 
1. Any quadrangular Cloſe, vr parcel of Ground 
whatſoever, having right Lines, may be thus | 2 
meaſur'd, PLOtre a!, and computed. 1 


* . 


1 Jo "meaſure a Cloſe, &c. 45 
2 and 44 z. The odd Meaſure above Perches, is not valu- 
1 MY die here, nor in the former Computations, being 
le, I Vvays under a ſquare Perch; but in Multangu- 
cond Is, where there be many Remainders, they muft 
bl, 6. ſumm'd up, and the Perches contain'd in them 
iago- ded to the Content before found. _=_ 
7.28, 3. This laſt, and the following Figures, (where 
le any Scale at all) are made, that they might 
t be too large, by: a Scale of 400 in an Inch, 
e. by the leſs Diagonal Scale, each Chain and 
ix being counted two. | 
F Sum 38 


FN 
. 6 


10.02 aeeiv'd te repreſent a Cloſe: of ſeven Sides, 
wn, I hich is to be meaſur'd, I begin at the remarka- 
es, 0 Angie A, and going round the Cloſe, (with. the 


n) I find the Sides to be in Meaſure 3.12, 


— * 


49, 2-47;-1:77; 4.11, 2.29, 4.37. 
hen L Ads — the four Diagonals, B D, 


"HD 


bi: F, F B, and BG, in the order that I nam'd 


1 


em, and 1 find them to be 3.45, 4.97, 4.13, 
4.36, which is as ſhort a Way as can be 
ben, to prevent unneceſſary Walks. — 
But when b cometo protract by the Help of my 
ale and Compaſſes, I firſt make the Triangle B 
D of the firſt Diagonal, and the ſecond and 


Re - wo 
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4 
55 
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7 
* 


20 cond Diagonal, and fourth and fifth Sides; and 
oa the ſame Diagonal, as a common Baſe, the 
MN r 1 DF of the firſt, ſecond, and third Dia- 
ly nals. 5 dns | 

Tc - 58 N | . . . 
_ Next of the ſame third Diagonal, together with 
hom 9” a ꝗth and 6th Sides, I make the Triangle BFG, 
2 nd upon the fourth Diagonal,as upon a common 


8 


11 
58 


%%%! ² ĩ —sVy) ð d co 


1 I» x 
18 
e 


III. Eg. 19: If this multangular Figure he 


ird Sides. Then the Triangle D E F upon the 


Bafa 


— 


— 


46 To r de Chſe, Ka. * 
Baſe with the firſt and laſt: Sides, the Tflangle 1 


IM 
2 4% 


AB G. So is the whole Cloſe plottem. 9 
And now. jt ſtands FE reduc'd. into two 1 


n 


ene 11 | 

But I muſt 3 tbr this ie of rlor 
ing of parcels of Land 'that have many Anglev, 
requires not only more Care and Pains, but better? 1 
Skill and Memory, than to draw Diagonals upon ki 
Paper, when the Plot is already taken by the 4 
plain Table, or other ſtanding Inſtrument. I fall 
therefore, to help my young Practitioner in this] 3 
Cale, and advertiſe him of two eafy Ways to help 
himſelf, ſo as to be out of Danger of Miſtakes. 
One Way is, to divide the multangular Field 7 
into two or more Parts, as the laſt might have 
been by the Diagonal BF; then might each 
Part have been — ſeverally, as if the ad 2 
been ſeparated. by a Pale, or were fundry- _ 
Lands parted by a Boundary. 1 
Ancther Way that much . 1 2 Under W ] 
flanding and Memory, is, to draw a rude Draught MW 
of the Figure of the Land you intend to meaſure, 
not only as to the Sides, but alſo neceſſary Diago- 7 

nals. Then meaſuring the Lines upon the Ground 
correſpondent to thoſe on the Paper, (which 1 
the Help of the Draught may be eaſily hit) ſerj$ 
the Lines as you meaſure chem upon the Lines off 
the Draught, as if it were the true ones, and x 
when you have finiſh'd your Meaſuring, prot 
tract it truly. Such as you ſee here. (but its 
better larger) will do your Buſineſs, for tis 
nol 
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6. 


t 2 Pin Matter how: rude or falſe the Lines or 
Ingles be, Reſemblance being all that is deſir'd. 
get be it nic my 5 15 
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rer ning the meaſuring of Circles, and 


= meddling with the Circle, and its Parts, that 
might lay thoſe Things cloſe together without 
neceſſary Mixtures, that are of greateſt Uſe. 


„is wonderful rare, if a Land-meeter ever 


eaſure it as a Segment, but always take it as 
„Angle or Angles. | 


Wa Let becauſe it may be expected I ſhould ſay 


Diago- Mi 


24 But the more uſual and quick Way, (and. near 


oh; 17 ongh for any Uſe we ſhall make of it) is, to 
ines oi Itiply the haff of the Periphery or Circumfe- 

es, and ce by the Semi- diameter. DEC 
| ln like Manner to find the Content of a Semi- 
rcle, Quadrant, or Sector, made up of Semi · dia- 


for tis be | Ig 29 meter Sz 
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meters, and arch'd Lines, multiplying the halt 
Arch by the Semi-diameter, gives the Content. 
Hg. 19. But that which falls out moſt frequent) 
in Menſuration, (tho ſeldom much regarded; ſay: 
where a curious Exactneſs is requir'd) is that par- 
ticular Sort of Segment which we call a S470" 
leſs than a Semi-circle, ſuch as this Figure ABC 
And to find the Content of it, the Center of th 
Circle, whereof this is a Section muſt be © fir}, 
found out, as here at O, from which Lines draw, 
to A and B, make up the Sector AGBC ; whia 
being meaſur'd according to the laſt Rule, an] 
from the Content thereof, the Content of tl 
Trian gle A O B ſubſtracted, the Difference or R 
fidue is the Content of the Section A B C. 7 
But two Queſtions may be here demanded : E: 
1. How may tbe Center be found? 2. Hor 
may ſuch a Portion of Land be truly protracte 
and computedl f/ 1 
To the firſt I anſwer, that the moſt exact an 
artificial Way, is, by making a Mark any Whe 
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in the Arch, 85 
f As for Example. 


At the Point C, and then (by a Probi 
known not only to every Surveyor, but to or 


.nary Carpenters and Joy ners, for finding the Cen 


ter of a Circle, whoſe Circumference will pa 


through 3 given Points that are not in a rig 
Line, as ACB) to find the Center O. But if youll 
know not how to do it fo, croſs the Line A B 99 
the Middle, as here it is done by the Perpendicuk 
00; fo you may by a few Trials find both % 
due Extent of your Compaſſes, and the Point ij 
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he ba a 7 * 1 that will fit your Purpoſe near 
Ment, * 1 Wough ; for if a little Error be committed in ma- 
quent) up the Sector, the molt of it goes off a gain 
ed; in b the Subtraction of the Triangle. 

hat pan, II. For the latter, you may take this . ready 


Set ions F Wourſe: Meaſure the Length of both your Lines, 
A BC, Ie Chord and the Arch) and their Diſtance at 
r of th e Middle of them both; then, when you come 
be - fitl, of end, firſt take the Length of your right 
s draw ine from the Scale, and having laid it down, 
Which 9 Koſs i it in the Middle at right Anzles with a dry 
ule, an Pine, as in the laſt Figure, ſo ſhall it interſect the 
of ti 4 ine A Bia the Point E; then from the ſame 
e or R pale take the meaſur' d Diſtance between the two 
O. * tines in the Migdle, and ſet it upon that d 
ine from the Interſecttun at E, to the Point 
2. Hor 1 When, by Tryals, find a due Place in the dry Line 
otrack E C, and ſuch a Diſtance with your Compaſ- 
. that the one Foot reſting in that Line, the o- 
xact an her may deſcribe the Arch A CB, and the Secti- 
* when 1 0: is protracted. 
| T8 Theſe few Hints are as much as 1 thought ne. 
ſary for my Ccuntry Practitioner concern in 
ircular Lines; but if he think otherwiſe, there 
Proble- A re large Treatiſes enough, and particularly thoſe 
to or mention'd, whoſe Rules (tho? ingenious, ſound, 
the Cen 1 nd fit ta be known by every one that intends to 


— 


vill pM unge deep into mathematical Studies) will } not, 
a rig! think, be of that Uſe to him in ordinary mea- 
ut if 9 ring, "that 1 ſnould tranſcend the intended 
ABU unds of r to tranſcribe them. | 
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* Concerning Cuſtomary-Meaſare, and how it 
may be reduc'd to Statute-Meaſure, & e 
contra, either by the Rule of Three, or 1 

4 more compendious Way by Multiplicati- 
. on only. Hy - | = 
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Chains for my ſelf and Scholars of 21 or 23% 
Eeet to the Pole for Lancaſbire and Cheſhire, where 
thoſe Meaſures moſt obtain. But becauſe theſe 
are too large and cumberſome for ſmall ' Cloſes, it 
is very convenient, inſtead of one Chain of 100 
Links, to make two of 2 Poles apicce, each Pole 
divided into 25 Links, as that of 100 is; which 
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ication, a fler five cũt off, 


e the Content in Roods or Quarters of Acres, 
hd Parts of ſuch Roods : 


amber of Feet in a Chain by a 100, and pro- 
n ſome nd-nog'd Plyers to make it with) to be furniſh- 
ry con- 
rniſh'd 8 io 
ure of 
make 


- 
x If, » 


quſtomary, that fo the Chain before deſerib'd 
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Fields NY leaſure you would reduce into ; in the fame Man- 
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L tute-Pole, the Length and Breadth, 7 
B. and their Product be as here repre- 
ſented in the Margin. And it is 

deſir'd that the Content may be 
caſ up according to our large Che- 

6531 hire Meaſure of eight Vards, or 3 
— Feet to the Pole or Rood (as we 
672693 prod. call it:) Then, before I cut off . 
y Figures, I conſider that in the 
Statute-Pole are 33 half Feet, and in the C Beſbire 
Pole 48; then multiplying 33 by 33, and 48 %% 
48, I have theſe two ſquare Numbers, 1089 ani 
2304, which, together with the ſaid Product, ma; 
be thus plac'd : 1089, (2693: : 2304, and 7 
multiplying 672093 by 1089, and dividing theit 


4 


n 132562677 by 2304, the Quotient 


85 


33 37952; from which, if 5 Figures towards the 
right Hand be cut off, and dealt withal as was} 
taught in the fifth Chapter, the Content, by our 
Cuſtomary- Meaſure of 24 Feet to the Pole, will 


de 3 Acres, o Roods, 28 Perches, as here appears: 


; ; 762 a F » ; 4 | | - * 4 | 
=. „„ 


* 0 


1 $47 28072320 5 3 
But if the Lines on the Land had been meaſu· 


o A 
. 
rr 


ted according to our Cuſtom here of 24 Feet vb 0 


the Pole, and the Content muſt have been found 
according to Statute- Meaſure, then I muſt have 
multiply'd the Product by 2304, and have diviced 
that latter Product by 1089. And in the ſame 

5 | Me- 


8 4 > 4:2 
b _ 


n 
; bY. * /1 "2 18 

3 
— — x. 


eadth, Wethod you may proceed in all or any of the reſt, 
'repre- gut the Fruth is, that though this Way be very 
d it is act, plain, and comprehenfive, ſuiting all the 
1 7 8 h utomary-Meaſures before-mention'd without 
e Che- 


S, or 24 avoid, and for that Reaſon reduc*d. my Poles 
(as we half Feet, it is ſomething tedious, except he 
t off a. 
in the ogarithms, or at leaſt a ſet of Nepair's- Bones, 
Deſbire hich I cannot ſtand here to treat of. Therefore 
48 by contract the Worka little, take Notice, that all 
9 ane Cuſtomary Poles being mention'd, (ſaving 
t, ma; ly thoſe of 20 and 28 Feet) which I ſuppoſe: 
and ſo Fe ſomewhat rarely us'd, becauſe I never heard 
g their r read of them, (to my Remembrance) ſave on- 
aotient vp in Mr. Holwell ; all the reſt, I ſay, are capa- 


ds the e of being divided into half Yards : And there- 


is was Pre, if inſtead of ſquaring the half Feet, yan 
7 | 
hvare the half Yards: of beth Poles, and work 


e, will ith them, you will attain the ſame End without 
Deals: Iny regardable Difference, the ſmall Diverſity: 


hot there is, being uſually in the uſeleſs Remain- 
ers, not ar all affecting the deſir'd Quotient that 
zives tne Anſwer near enough for Uſe, 


1 As for Example. 


Au nad ſquar'd 11 the Number of half , 
meaſu- fards in. the Statute-Pole, which would 


; Bot 2 % a . I 1. 

Feer c hake IZr. and alſo 16 the Number of | 

1 found alf Yards in our Chefhire-Pole, which at 
ould make 256, as appears in the Mar- 


in, and then multiply'd the firſt Proud ** 


— 57269 3 by 121, the ſecond Product would: 


"ve been 81319853, which being divided. 2 


F 3 by 
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Factions, which for my Learner's ſake I ſtudiouſ- 


hows how to relieve himſelfby a large Table of 


—— —„ 
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by 256, the Quotient would have been (as f * 


16 before) 317952. And this Way is in a 


16 manner co- incident with Mr. Holwell's firſt ' 


96 


16 Take Notice alſo farther once for all, that 


——- whether you uſe either of theſe or the fol- 
256 lowing Methods, you need not reduce the 8 
particular Squares, Triangles, or Trapezia's {i 
ſeverally; but ſum up all their Products together, 


and then reduce all at once. 


But if you would reduce Statute-Meaſure into q : 


Cuſtomary by Multiplication only, take Notice 4 | 
of this preſent Table following, — 


The Content (5427 Gives | 
the Sta- 425 (05 Con- _ * 
teite-Pole be- 731 tent by n 
ing multiply d 3 244 the Pole 
by 34725) (28 


Te Ne of thu Table. 


8 
[: * 
9. 1 þ 
— o& | = 


When you have multiply*d Lengths by Breadths, 1 
or Baſes by half Perpendiculars, multiply theſe 
Products by the decimal Fractions anſwering to 
the Cuſtomary-Meaſure, into which you would 
reduce Statute-Meaſure, and from that latter Pro- 
duct, firſt cut off five Places towards the right 
Hand, as not to be regarded, (being only Parts of 


@ ſquare Link) then cutting off five more, and 


proceeding to multiply by 4, and then by 4, 5 | 4 
| „ 85 ath 4 


| Cuflomary and Statute Meaſure, 55 
(as . 5 hath been often ſhewn, you will have the Con- 
tent by that Cuſtomary-Meaſure. „ 


'a Vi 
3s Example. 
FSuppoſe once more the Length of a Cloſe mea- 
fur'd by Gunter's Chain, and multiply*d by the 
 *F Breadth meaſur'd alſo by the fame, produc'd 
67293 ſquare Links; and it is deſir'd, that the 
Content may be given in Cheſhire Meaſure of 24 
to the Pole; you muſt multiply 672693 by 47265, 
the decimal Fraction anſwering to 24 1 
Feet, and from that Product, being 3 79 4 
31794834645, cut off and caſt away 5 4 
Places, and thg reſt being 317948, are lo | 
in the uſual Way eafily reducible into 71792 
3 Acres, o Roods, and 28 Perehes, as 
here appears, agreeable to what it- a- 
mounted to in the former Method. 


28 7 1680. 


But if you meaſur'd by a Chain of Cuſtomary- 
Poles, and deſire to know what the Content is in 
Statute-MMeafure, this following Table is for your 


"I Purpoſe, 
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To underſtand which, take this Example. 


I - 


Suppoſe the Length and Breadth of a long 

Square being meafur'd by a Chain of 24 Feet to 
the Pole, and multiply'd together, make their 
Product 317952, let this bemultiply*d by 2. 115%, ”6 
which anfwereth to 24 Feet, and the latter Pro- 
duct will be 67269104640; from which, 
6;7269T if you cut cff and caſt away 5 Places 
4 towards the right Hand, the Remain- + 
2/90764 der is 672691; which, in the uſual } 
40 Way, is eaſily redue*} to 6 Acres, 2 | 


Roos, and 36 Perehes, as you ſee 
3630560 fee. 5 12 5 


. 7 | * 2 * 1 
One Thing more, and I have done with this 


Buſineſs of Reduction. If the Content to be re- 
duc'd, be given caſt up into Acres, Roods, and 


Perches, reduce all into Perches, and then in o- 
ther Retpects wor k as before, either by the Rule *; 


ok Three, or by this laſt Method of Multiplica- 4 


on oy. So ſhall you have the Content in ſquare 
Perches, according to the Meaſure deſir'd, which 
you may reduce into Acres by divicing them by | 
100; and if any Thing remain, that Remainder Þ 
being divided by 40, will give you the Rocds in 4 
the Quctient, and the latter Remainder the Num- 
ber of ſquare Perches. 3 
Fer Tryal of which Rules, mind the Anſwer } 
of theſe two following Queſtions wrought all | 
three Waye. 9 
Queſt. r. How many Acres, Roo ds, and Terches, | 
according to the Pole of 18 Feet, are centain'd in 5 
Acres, 3 Roods, and 11 Perches, Statute meaſure * | 
5 _Anſw, 7 


upon) and Statute: Meaſure. 57 


WW r 0 eo ih 


| — 4 Acres, 3 Roods, and 24 Perches, as 
1 eals. 
1 1. Method. 


K+» "A; R. P. 

33 36 5 3: 1 
1 
. 1216 23 
108 Ns 


2 1296 93r 


1089. 931 :: 1296 
; gg a 
this 8379 2 | A 
re- 2 Bo 
an 'N ” _—_— - 
n 0- \'W | : 
Rule ©] 1013859 | 
ica- I | 
uar2 4 1296) mths (782 E 
wich Wl !; TP - 1 ; 
—— 4 20665 | 160) 982 (4 
1 8 640 
um- e eee, 

4 2979 49) 142 (3 
wer | VIPS Om 
all. N 


i b 387 22 


A p wy T I LA WD 
* 1 * hn . . | — — — 1 — _ _ — 2 —— _ ” r e - 122 ; / & 
15 by " . "6. * La 1 ; T * * 5 
* * por — — - a 4 - T - S — — — E SW. * a — 3 ax 
— wb, * — — — 2 ” * — * 2 * 25 _ * — A Fx wg = 4 — 2 e fl 
San nog © 249 2 bY ; . . 8 1 - - — 3 Q > 7 2 5 
. — — 2 * „ - „ 9 * 


= - 4 — * 
© SIE TORE en 
7 4-4 22 2 


— — 


- 
: wer 
. 


. hn 
PPP 
EIS - 2 


II. Method. | 


— 8 
==: 
* 


—— 


2 — 
Prey 


34 OL ET AE PEE TW - poo—_ 


2 — — 
e 


ge Bs — r 
3 n os; 
r 3 ot 


o- 
44. —— — * 


124 "ax 


F N | | 0 : 
* —.— and Statnto Meaſure ure, 
* E ES. 8 1 = 
II. Method, Pies 
ir ͤ 1 1 
T7. 206 55 44 5 
iz „ ll 
11 IS 
ä xg 2 P f 931 


121 144 


* On” PE IEIPSIN 


144). 112651 (782 
T008 i 


— —— 


* 


TR 1 


III. Me thod. 


. Cuſtomary and Statute Meaſure. \ 59 
«864027 \ 


* Wo. * 


"Ho | | | 
25 2081 160) 782 (4 
750243 | of 640 
782.20 3) 0 14 (3 


120 


* 
125 


Queſt. 2. How many Acres, Roods, and Perches 
2 — are contain d in 8 Acres, 3 
Woods, (or Quarters ) and 2r Perches e 21 Feet 
$0 the Pole? 

Anſw. 14 Acres, 1 Rood, and 21 Perches, as 
appears by the three following Works in the ſeve- 
3 Methods 
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I. Method. 
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How a Man may become a ready Meaſurer 
by Practice in his private Study, withont i 
any One's Aſſiſtance or Obſervation, till be 
deſign to praiſe Abroad. * 


＋ is Art, above all Partsof the Mathemaricks, Wl 
T is bnrden'd with two Inconveniencies to 
the young Practitioner: The Necetlity of having 
one to aſſiſt him in meaſuring his Lines with the 
Chain, as oft as he would practiſe his Skill, or | 
get more; and the expoſing of his Unreadineſs to 
the View of middleſome People, while he is yet 
raw and unexperienc'd, as every one muſt needs 
be at firſt ; Both which may ina good meaſure be 
-aroided by this eaſy Knack, Ls 
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fake a ſmall Pack-thread, and by Knots above 
half an Inch aſunder, divide it into an 100 Parts, 
las Gunter's Chain is divided; fo ſhall theſe ſmall 
Dirviſions between the Knots, anſwer to Links; 
and if they be not exactly of one Length, the 
Matter is not very weighty, but the more equal 
and ſhort they are, the better. Having this String 
= thus prepar'd, and mark'd with longer and ſhor- 
ter Pieces of thread ty'd in the Knots, fo as you 
may readily ſee where is the Middle, and where 
3 your Diviſions of 25 Links, and the ſmaller Divi- 
8 fions of 10 Links begin and end; make all ſorts 
of Figures in your Study or Chamber by marking 
Places, or ſticking Knives or Bodkins at plea- 
ure for: Angles,” accounting the ftreight Lines 
betwixt them for Sides, and ſo meaſure the Fi- 
gures by your knotted String, and caſt up the 
nrer Content by a Scale, This Work you may manage 
 MEFwvith your own Hands in private, and ſo make. 
bont 2885 our ſelf very quick and ready when you begin 
11 be io meaſure for good and all, as I once made a full 
Experiment, and it was thus | 
When! firſt began to inſtruct Youths in mathe- 
icks. MW matical Learning in Warrington, ſome of my 
16% Boys Parents deſir'd a ſenſible Dmonſtration of 
s to cheir Sons Proficiency in ſomewhat that they: 
wing themſelves could in fome meaſure underſtand z: 
1 the and particularly pitch*d upon meaſuring a Piece of 
I, or Land: WhereuponT took four or five of my Scholars 
efs to co the Heath with me, that had only been exerciſ- 
3 yet ed within the Walls of the School, and never 
needs aw (that I know of) ſo much as a Chain laid 
Ire be Jon the Ground; and to the Admiration of the 
Take | Spectators, and eſpecially of a skilful Surveyor 
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64 To meaſure Land by a Chain or Cart rope. 
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then living in the Town, they went about their # 
Work as regular, and diſpatch'd it witmas much 
Expedition and Exactneſs, as if they had been cd 


- 2 
+280 TS. 
ITY 
' 29 $22 
8 3 MS 
1 2 

Er ER 

Ly yo 8 
0 n 

3 " FREED 

e 


. 
— Ps 
"ET. 
1 
% Ag 

4 


; x . 2 * | 1 
H P X ; 71 
: -" 
; "# 


. 
8 


0 


4 * * 
JAE 
: 
1 
1 


4 
2 


How to meaſure a a Piece of Land with am 
Chain of what Length ſoever and hom ſoe- 
ver divided; yea, with à Cord or Cart- 
Rope, being a good Expedient when Inſtru- 
2 are not at Hand of a more artificial W 


* 
” 


1 F you can procure a Chain, and find it is not 
F 


2 
IF. 
"Kg 
** 
* 


divided as before hath been ſhewn, but into 


£7 
4; 
1 


Feet or quarters of Yards, or any ſuch vulgar Di- 
viſions, make no reckoning of the Diviſions at all, 
but meaſure. it as exactly as you can find out the true 
Length of the whole Chain; and if it fit none of thofe 
Lengths mention'd in the 8th Chapter, nor any 
of their Halfs, make it fit by taking off a 
Link or two, or piecing it out with a String; 
then dividing the Length of that Chain by 100, 
or the half of it by 50, find the true Length of a 
Link according to our artificial Diviſions, and 
having got a long Stick or Rod, ſet as many of 
thoſe Link-Lengths upon it as it will hold; then 
may you meaſure all the whole Chains by your 
regulated Chain, and the odd-Links of uy . 


* * 3 

1 * 

* * 

— . 20 
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Tine by your divided Stick or Rod, as is manifeſt 
"Em this Example following. „5 
en old Hheing far from my Inſtrument, and requeſted 
a Friend to meaſure him a Cloſe, I procure a 
Fair of Compaſſes, an ordinary Catpenter's Rule 
f two Foot, divided into Inches and Quarters, 
Ind meeting alſo with a Piece of an old Chain 
emingly divided into Feet, I meaſuie it by the 
Rule, and finding it to be 45 Feet long, and 
me odd Meaſure, I piece it out with a pretty 
wſoe- rong Cord that will not ſtretch much, to 48 
Cart- et exactly; then it will ſerve for half a Chain 
| e 2.4 Feet to the Pole: This 48 I multiply by 12, 
1/iru- the Number of Inches in a Foot) and that Pro- 


t into r Inches and à half, befides the Breatth of the 


ar Di- Wicks, I am provided of Tools to meaſure Lines 
at all, Pa Link with Exactneſs 33 2 
We true i In like manner would JI proceed with 4 Cor 

frhofe r Rope, having fitted them to ſome known 
r any engch or other; and then for protracting, it 
off a ere eaſy with the Compaſſes to make a plain 


h of a lan's Turn well enough. | „ 
„ and Beſides, there is a Way of meaſuring the Per- 
ny of ndiculars of Triangles and Trapezia's upon th 
; then round it ſelf, fo as to prevent the Neceſſity of a 
your ale; for if you have a little Square wirh a Hole 
every Wh it, toturu upon the Head of a little Stick; wich 
7 | 
/ 


/ 


66 To meaſure Land by a Chain or Cart- rope. 
you may fix where you pleaſe, as you are meaſur- We 
ing the Baſe of a Triangle, or the Diagonal of a 

Trapezium, you may by a very few Tryals find 
the Place where the one Leg will be juſt in the 
Line you are meaſuring, and the other Point at 
the Angle from which the Perpendicular falls on. 

it, and then the Space between your Stick and 
that Angle truly meaſur'd, is the Perpendicular. 
If you have not ſuch a Square, a ſquarg Tren- 
cher, or any end of. a Board that. hath one right ſh 
Angle, and two true Sides, will ſupply the want 

of it. 7% + 
And now that L am mentioning this Way of 
Meaſuring, I ſhall make bold to add, that this is 

a good Way (and as ſuch ordinarily us'd by that ol 
general Scholar and reverend Miniſter Mr. Sanum 
el Langley of Tamworth. in Staffordſhire, whoſe an- 


cient Acquaintance I have long eſleem'd both 1 
WAY JH RS. "If 
my Happineſs and Honour) to meaſure a Tra- 
pezium thus, though it be protracted afterwards ; 
for by meaſuring the Perpendiculars as aforeſaid, 


andobſerving at how many Chains and Links end . 5 
the ſaid Perpendiculars meet the common Baſe, 
the whole Trapezium may be truly protracte! Ml 
without going about it; this little Square compe- M 
tently ſupply ing the place of an Inſtrument, which 
is uſually call'd a Croſs or Square, made up (as 
it were) of two ſmall Indices, like thoſe for 
2 plain Table (but much leſe) with fore-fights and 
back-ſights, and eutting one another at right An- 
les put together, and having av Hole at the Cen 
ter, like thoſe Things which here in Cheſbire wil 
call Yarndles, being us'd by Country Houſe- wives 
in winding of their Yarn, 


N 
5 


chab. 


** 
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aſur- | ©; 

of a WF CHAP. XI. 

3 x Concerning dividing of Land artificially 
Is on «© and mechanically). ; 
« and. F BAY „ 
cular. * A JEre it ſuitable to my Deſign or Humour 
Tren- to be copious or curious, I had here a 


right fair Opportunity; for four or five modern Sur- . 
want vey-Bosks of the beſt Account lying open before 


me, would tempt me to tranſcribe abundance of 


ay of ingenious Things; but for Reaſons often hinted 
his is before, I ſha4l confine my Self ro a few plain 
y that Things fit Win competently do this Buſineſs, 
eee 1. To divide a Triangle into any Parts requir'd; 
iſe an- divide the Baſe as the Demand imports, then 
1 both fall Lines drawn from the Points of Diviſion ta 
a Tra- the oppoſite Angle, finiſh the Diviſion. of the 
yards; Triangle. 5 | | | 
reſaid, | Example. 

iks endl} 


n Baſe, ; | 
tracted : N 
compe- 
, which 

up (as 
ole fot} 


hts an! Wi 


ht An- 


the Ce- 


ſbire wel 
ſe- wives 


CHAP.| 


Fig. 20. AC, the Baſe of the. Triangle ABC, 


being divided into z equal Parts, a Line drawn 
from the angular Point B to the Point 6, divides 


the Triangle into two equal Parts; 2 Lines drawn 
to. 4 and 8, divide it into three equal Parts; 2 


Lines drawn to the Points noted with 3, 6, and 


9,. divide it into four equal Parts; and fo Lines 
drawn to 2, 4, 6, 8, 10, divide it into ſix equal 
Parts, 1 N 
Allo it is very obvious, that if the ſame Tri- 
angle were ſo to be divided, that the one Part 
mould be double to the other, a Kine drawn from 
9 ; : 


— 
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B to 4 or 8, doch the Work. Or if it berequir'd to Þ 


— 4 


divide it intotwo Parts, fo as the one ſhall be triple 


to the other, a Line drawn from B to 3 or 9, com- 
_ pleats the Work. So alſo a Line from B to 2 or 
Io divides it into twoParts, whereof the one is 
quintuple (or five-fold) to the other, and a Line 
from B to x or 11, divides it into two Parts, where. 
of the one is 11 times as large as the other. 4 
_ Farther yet, if it were requir'd this Triangle 
ſhould be ſo divided, that the two Parts ſhould in 
Quantity bear Proportion, as 5 and ), a Line from 
B to 5 or 7, doth that Feat. 85 * 
Bur todeal plainly with you, J muſt confeſs that 
fometimes the Diviſions will be a little more in- 
tricate than thus, yet not ſuch, bur that the ſeem- ll 
ing Difficulty may be eaſily overcome by obſer- i 
ving the Method wherein I ſhall ſatisfy the fol- 
lowing Demand, 5 
Suppoſe a large Triangle of common Land to be 


divided amongſt three Tenants, A, R, and C, ac- 


cording to the Quantity of their Tenements, A, 
having 19 Acres of Land to his Tenement, B 13, 
and C 7, the Baſe of the Triangle being found 


by Meaſure to be 19 Chains and 2) Links; and 


the Demand is, where the Point of the Diviſion 
mult bs plac'd in the Baſe, fo as Lines draun 
from thence to the oppoſite Angle, ſnall truly limit 
each Man's Part ? : 

To anſwer this, let ns add 13 and o) to 19, (is 
iu the Margin) and they give 390: So is the „ 
Work plainly reduc'd to the Rule of Fellow-. yo 
ſhip; and therefore to find every Man's di- al. 
ſtinct Portion, we need only to multiply the 2 
Baſe by his particular Number, and divide 32 
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5 that Product by 39, the Sum of all their Num- 
x be rs, as here is 1 25 
com- . 
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39 . 19.113 
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From theſe Operations it is plain, that if we Iſ 
ſet off from the angular Point where the Baſe | 
begins, 8 Chains, 41 Links, and a little above 


the third Part of a Link upon the Þiaſe for A, 
and where that ends, 5 Chains and 75 Links and 
2. of a Link for B, and conſequently leave be- 
tween this ſecond Divifion and the other End of i 
the Baſe 3 Chains and almoſt To Links for C3 
Lines drawn from thoſe Points of Divifion to the 
oppofite Angle, will give each Man his Due. 

What I have ſaid touching the Divifi. 
on of Triangles upon their Baſes, will, with 2 
little Variation, ſerve for the dividing of all Sorts 
of Parallellograms, whether Squares, long Squares, 
Rhombus's, or Rhomboides 5 all the Difference 
is, that inſtead of drawing Lines from Points in 
the Baſe to the oppoſite Angle, you muſt draw 
parallel Lines from Points in one oppoſite Side to 

. as will be ſufficiently plain by this one 

Fig. 7. Suppoſe the ſquare Figure in the 8th} 


Prop. of the ſecond Chapter td repreſent a Cloſe 
of 11x Acres, and I am to cut off an Acre at the 
Side A C, having ſet off the 6th Part of the 
Line C D, from C towards D, and alſo from A 
towards N, a Parallel drawn between thoſe 
Points, takes off exactly a fixth Part of an Acre. 

If it be not thought convenient (as in ſome 
Caſes it is not) to cut off a Piece ſo long and ar- 
row, you may by the Rule of Three find what 
other Length of any greater Breadth will limit 
an equal Quantity to it. Or you may multiply 
the Breadth by 2, 3, or any other, and divide 
the Length by the ſame Number that you _— E 
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fd che Breadth by. Or laftly, if you ſer out a 
Bae ouble Proportion that is + or 3, from C towards 
bore : and from the Point where it falleth, draw a 
„Dei ine to the Angle A, you will have a Triangle 
or A, ual to + of the Square ACDN. | 
ra m be. L But to 1 eturn to Triangles, (the moſt imple 
us era primitive of all Rectilinears, and therefore 
nd of ne moſt conſiderable in this Caſe of Partition, as 
GG 3 £ jving -AWS often to the reſt) it may fall out 
"hat a Triangle muſt be divided (Convenience ſo 


0575 1. quiring) by a Line from ſome Point in a Side, 

es „as that Line may either be parallel to ſome 
18 ther Side, or not parallel to any. For the for- 
tens er Cafe, take this Example following out of Mr. 
ra, Ving, Lib. 5. Prob. 5. ef 
wee FHs. 21. Let ABC be a Triangle given, and it is 
_ WE guir'd to cut off + by a Line parallel to A B. 
85 3 irſt, on the Line A C deſcribe the Semi-circle 
5 le tog EC, whoſe Diameter C A divided into five e- 
s 0 ual Parts according to the greater Term, and upon 
e Stk re of thoſe Parts (the leſſer Term) erect the Per- 
12 Cl "i endicular D E, which cutteth the Arch Line 
: a * E; then ſet the Line from CE from C to F, 
| bo che Ind from thence draw the Line E G parallel to 
om A B; ſo will the Triangle CG F contain + of 
f chole re Triangle ABC, as was requir'd. | 
1 Fig. 22. Now, for the latter Cafe, when the 
in ſomel ine of Partition goes not parallel with Thy Side, 
nd ar- ke this Example: | 
hat! Let AB C be a Triangle given to be divided 
11 limit two Parts which ſhall bear Proportion to one 
nuttiplyf nother, as 3 and 2, by a Line drawn from the 
1 divide eint D in the Baſe, or Line AC. 
u multi- | | 

ply'd N From 


Fg 


id 
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72 Dividing of Land artificially, &c. 1 
From the limited Point D, draw a Line to the 
Angle B; then divide the Baſe A C into five e- 
qual Parts, and from the third Point of the Di- 
viſion draw the Line to E parallel to B D. Laſt. 
ly, from E draw the Line E D. So ſhall the 
Trapezium ABED be in Content as 3 to 2, to 
tme-new Triangle ³ ß! 1 
I have now done with the Diviſion of Trian- 
gles, when I have added theſe three Advertiſe- 
1. You muſt be ſure to take very exactly the 
Diſtance of every Point, where a dividing Line 
cutteth any Side, to one of the ends of the ſame li 
Side, as in this laſt Figure, the Diſtances BE and 
AD; which Diſtances being apply'd to the Scale 
by which the Triangle was protracted, will ſhew 
at how many Chains and Links end you are to 
make your dividing Line on the Field it ſelf. © 
2. The Proportions by which you are to divide, 
are not always fo formally given as in the former 
Examples, but are ſometimes to be found out by 
Arithmetical Working, as in this Caſe, 8 
' Suppoſe a triangular Field of 6 Acres, 2 Roods, Wl 
and 31 Perches, muſt be divided ſo as the one of 
the two Parts ſhall be four Acres, 3 Roods, and 
5 Perches, and the other (conſequently) 1 Acre, 
3 Roods, and 26 Perches; reduce both Meaſures 
into Perches, and the one will be qo5, and the o- 
ther 306. Their Sum is 1er, which, by their 
common Meaſure, being reduc'd into their loweit 
Terms of Proportion in whole Numbers, will be 
5, 2, and 7, which ſhews that the Triangle being 
divided in 57 equal Parts, the one muſt have 5 of 
thoſe 7 Parts, and the other 2. And _ 3 
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that! it will be ſufficient to find the common Mea- 
bee | 1 ure between theSum of your Terms, and either of 
Di. che Terms; the Method whereof is ſhewn in eve- 
| 6 4 Arithmetick-Book for reducing Fractions inte 
. =y Their loweſt Terms. 
10 4 But ik my unlearn'd Reader cannot skill of 
b hat Work, he may multiply either of the Parts ; 
gan- (as ſuppoſe ( U. by the Length of the Bale, 
bn ile Nehich we wi luppoſc to be 8 Chains and 5 


Links, or 87, Linkes ; and that Product divided 

y 1071, (the Ch of the whole Cloſe in 
erches) gives the Rule of Three direct, 625 
Links, or 6 Chains and 1 Pole, the true Diſtance 


3 rom either end of the Baſe, that his Mind or Oe- 
Scale aſions may direct him to begin with, to the Point 


df Diviſion; for the Diviſion mult be not only 
or Proportion or Quantity, but alſo as to Poſition 
dr Situation of Parts upon the Paper, as it is re- 
Pur“ to be on the Ground. 

3. In theſe and all other Diviſi ions of Land, 
os a ſtrict Proportion i in Qua ky is to beobſer- 
bed, you mult have reſpect to the Rules hereafter 
Felle owing, concerning Meaſuring of uneven 
round, "Chapter 15. elpecially if one Part prove 


re to L 


vide, 
ormer|| 
ut by 


Roods| | 


one 1 ; uch more uneven then-another : And if their 
is, and pe any uſeful Pond, 00 Well to draw your Line 
Acre, N pf Diviſions through It 5 but if it be an unuſe- 
eaſures ful Pond, Lake, er Fu. 


ddle; or if there be any bog- 
gy or barren Ground, chat muſt be caſt out in 
he Diviſions, meaſure that firſt, and ſubſtract 
t from the Content of the whole Cloſe, and then 


the o- 
y their 
loweſt 


will be ay the juſt Proportion of the Remainder on that 
OY Bide that is free from it, that the other may have 


pts Ft Part allo, 8 en which i is uſeleſs. 


obſerve, | What 


that 


— wow — 
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What hath been ſaid, with an ordinary Mea. 
ſure of Deſcretion, may ſufficiently inſtru& 2 
young Artiſt to divide Triangles, Parallellograms, 
and regular Polygonials, in an artificial 7 20 
but becauſe many Cloſes and open Grounds are 
Trapezia's, and many irregular Polygons, andi 
even thoſe that are regular enough, may fall un- 
der an irregular Diviſion, in Regard of the 
Quality of the Land, Woods upon it, or Vari % 
in it, or the Conveniences of Ways, Currents 
of Water, Situation in reſpect of adjacent Lands 
Fc. I hall propoſe a Method, which though it 
Hath ſomewhat of the Mechanick in it, will be 
fingularly uſeful in ſuch Caſes. 7 

Let A BC D be a Trapezium to be divided bel 1 
twixt a young Heir and his Mother, ſo as his Pan 
may be double to her's. Having by the DiageM 
nal BC divided it into two Triangles, I find the 

Content cf the Triangle A BC to be 13855 # 
g G e and the Triangle B C D to contain 
703468, in all 242018 ſquare Links, which, il 
dn 24, as hath been formerly taught, woul! 
amount to 2 Acres; 1 Rood, and 27 Perches 
(for which, ſee Chap. 5.) 

Bat as to my preſent Work, they are in a bet 
ter Order already, Dividing then 242018 into 
three Parts, each of them is 80676 and 2, two 
therefore of thoſe third Parts muſt contain 161 35 
and +, which + being inconſierable, J regan 
not. 

Then reſolving to lay out the double Part to 
wards the Line B D, I ſtrike at Adventures the 
Line EF, and meaſuring the Trapezium bounded 
by that Line, and the oppoſite Side BD, 3 
| wi 


1 NR 
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5 


3 e 
e 
2 — 


Dividing of Land artificially, cc. 77 


Mea. With the interjacent Parts of the Lines A B and C 
-u& 2 , I find it to contain 119140 ſquare Links; but 
rams, ecauſe it ſhould have been 161353, I ſubſtract 
Way 3 19140, out of 161353, and their Difference is 
Is ar W2213,, and perceiving that the Lines AB and. 
„ and > are very near paraflel, and finding their Di- 
all un. lance where they are cut by the Line E F, to be 

26 Links, or 3 Chains-and 26 Links, I divide 


Brow W2213 by 326, and the Quotient is 129 Links and 
Trent moi half, ar which Diſtance I draw the Line 
Lands H parallel to E F; fo ſhall the Trapezium GB. 
ugh iH be the —T v . 
vill be Another way whereby this may be perform'd, 
_ " thus : Finding the Triangle AB C to contain: 


Jed be. 38650 ſquare Links, ſubſtract it out of the Heir's. 
lis Pan art, viz. 161353, the Difference 22803, ſhews. 
Disco ow many ſquare Links muſt be taken out of the 

M riangle B CD, and added to the Triangle AB 


nd th 
13855088 
Contain 
ich, iff 

woul| 
Perches, 


; which to perform with all neceſſary Ex- 
neſs, ſuppoſe the Side or Line BD to be the 
Baſe, which by Meaſure proves to be 344 Links, 
pr 3 Chains, and 44 Links. Say by the Rule of 
Three direct, if the whole Content of the leſſer 
Triangle, vis, 103468, give 344; what fhall 
2803 give? So will the Reſult be 75. Links, and 


18 5 ome what more than 5, or a Link, for 22803. mul- 
bly ps iply'd by 344, gives 7844232, which being di- 
hp ided by. 103468, the Quotient is 75, 34483 5 or 
1013) "according to decimal Diviſion) 75, 8131, which: 
 Tegaib: (as I ſaid before) ſomewhat more than 45 Links: 
„ „ad , wherefore extending your — 
art 1 he Scale to almoſt 76 Links, ſet that Diſlance 
0 5 upon the E. ag from B to I, and draw the 
Weihe Line C. 1 :, So. fall the Trapezium ABIC be. 
togethel 5 | gg 2 double: 


With 


n 
1 
<0 
3 . 
i 9 
1 
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double to the Triangle I C D, within ſo ſmall a 
Matter as is not worth regyrding, though the 
Land were a rich Meadow. | = 
I hope I need not ſtand to tell any Man of 
Jenſe, that if he pleaſe he may begin with the 
Teſs Part, and take out that; or if there be many 
Partners, he may divide Letwixt any one and all 
the reſt, (putting their Parts together) and then 
by the ſame Method ſub-divide amongſt them 
ttill each hath his due Share; nor to ſpend many 
_ Words in telling him he muſt ſubtract where he 
hath, by ſeparating a Line at Adventures, or by 
chooſing- out a Triangle, taken too much, as I 
added, when I took too little. Nor laſtly, that 
theſe Methods are not only applicable to Frape- 
zia's, but to any triangular Figure whatſoever, 
whether regular or irregular, = 


5 
if 
1 


EA. XH. 
Concerning the Boundaries of Land, where 
the Lines to be meaſur'd muft begin and if 


— 


5 


F there be no Agreement between the Parties 
concern'd, (for if there be, that muſt be ob- 
ſerv'd) Reaſon and Cuſtom are the Surveyor's 
— 5 5 
The Farmer ſpeaks loudly, that when a Piece of 
Arable or Meadow-land, is let for a Near to be 
ſown or mown, no more ſheuld be meaſur'd, ner 


3 es of Land. 77 


6 


mall a 1 
h the 


4 of 97 Meaſure to a Farmer, it ſeems very reaſona- 
n the le, that all, and only ſo much ſhould be mea- 
1, as is uſcfal to that Purpoſe. 8 

But Commons tv be inclos'd are uſually mea- 

ird (except it be otherwiſe agreed) to the ut- 
fermoſt Bounds of every Man's particular Pro- 
portion, without any Allowance for Ditch or 
Fence, every Man being to make them upon his 
den of what Breadth he pleafes. Nor is this 


many i 
nd all 
then 
them 
many 
ere he 


5 * poreaſonable ; for 'tis as good for one as another, 
that nd the Rate paid to the Lord is uſually very lit- 
Frape- , ſometimes nothing. ö : : 
ever, f It is allo very uſual in meaſuring-betwixt Lord. 
nd Tenant, in Caſe. of Leaſes for Lives, and 
ong Terms of Years, to extend the Lines to the 

— — rwoſt Bounds of the Fenant's Claim, taking in 
he very Walls, Hedges, and Ditches : But this 

. W&-5 accounted very hard, and oft proves very Une- 

2 bual among the Tenants of a Lordſhip; fome be- 
where "2 forc'd to make much more Waite of their 
* Ground this Way, than others that hold as much - 
u and r more, But where the Cuſtom-obtains, the Sur- 
; eyor muſt obſerve it; for it is others Work to- 

| appoint what muſt bs meaſur'd, and his only to 
part ies neaſure truly what is fo appointed. A good 
be ob-Landlord may (and will be apt) to conſider it in- 
veyor's Rates, and a bad one 'tis like will be tenaci- 
: ous of a Cuſtom to his own Advantage. 
iece of Laftly, In Cafe of a Sale by Meaſure at a Rate; 
to be Mgreed upon of Acre; (no Boundaries being ſpe- 
a, ner {efy inthe Bargain) the Rule (as Thad it: from. 
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an old famous Surveyor many Years. ago) is to | 
extend the Lines to the quick Wood-row, that is, 
as Reaſon prompts me to underſtand him, to the 
Place where the quick Wood actually groweth, or 
where, according to Cuſtom, it ought to be ſet. 

T confeſs theſe Things are trivial, but yet more 
neceſſary to be known, than many artificial Things 
much ſtood upon, for a young Artiſt, whom Ig- 
ncrance of theſe Things may expoſe to conſide- 
rable Miſtakes in Practiſe. 


— 


— 


| 0 H AP. XIII. N | . 
Containing a Deſcription of the plain Table, i 


the Protractor, and Lines of Chords. | 
"HO" what hath been already ſaid, may com- 
petently ſuffice to inſtruct my young Artiſt 

in meaſuring a Cloſe of Land, yet, to advance 


him a Degree higher in uſeful Knowledge, I ſhall 


take Qecaſion to deſcribe unto him the plain Ta- 
ble, which, with Mr. Ving, I account the beſt 
of all fix*'d Inſtruments. This Inſtrument con- 
_ fiſts of ſeveral Parts. 1 
1. The Table it ſelf, which is a Parallellogram i 
of Wood fourteen Inches and a half long, and e- 
leven Inches broad, or thereabouts, and for Ne- 
ceſſity may be made by an ordinary Country Work- 
man of one Board; but for Neatneſs, Conveni- 
ence of Carriage, and Freedom from warping, it 
is uſually made of three little Boards join'd toge- 
ther fide Ways, with a Ledge at each End to hold 


as them | 


them | 


Negg'd Staff; ef which anon.. 


The plain Table deferibd> 79 
them faſt to ther, and upon the Middle Board; 


Socket of Btaſs fd with three Screws, and 
ick a fourch to be faſten'd on the Head of a three- 


1 


2. A Frame of Wood fix'd to it, ſo as a Sheet 
f Paper being laid on the Table, the Frame be- 
Ing forc'd cown upon it, ſqueezeth in all the 
Edges, and makes it lie firm and even, ſo as a 
Plot may be very conveniently drawn upon it. 
This is uſually made with Joints for more eaſy 
arriage, but a plain one may ſuffice. Upon one: 
Bide of this Frame ſhould be equal Diviſions, for 
Irawing parallel Lines both long-wiſe and croſs- 
viſe (as Occaſion may require) over your Paper, 
and on the other Side the 36o Degrees of a Circle 
rojected from a Center of Braſs conveniently. 
711. S255 7 
Z. A Box with a Needle and Card; to be fix'd 
with two Screws to the Table, very uſeful for 
Placing the Inſtrument in the ſame Poſition upon 
every Remove. CE 
4. A three-legg d Staff to ſupport it, the Head 
ing made fo as to fill the Socket of the Table, 
yet ſo as the Table may be eaſily turn'd round up- 
on it, when 'tis not fix'd by the S:rew. „ 
5. An Index, which is a large Ruler of Wood, 
(or rather Braſs) at the leaſt ſixteen Inches long, 
and two Inches broad, and ſo thick as to make it 
ſtrong and firm, having a ſlop'd Edge, (by which 
we draw the Lines) call'd uſually the fiducial 
Edge, and two Sights of one Height (whereof 
the one hath a Slit above, and 2 Thread below, 
and the other a Thread above, and] a Slit below) 
ſo let in the Ruler, as to be perfectly of the 3 
| | * 


* 


— 


I be Botrader deſeribd. 


. from the fiducial Edge. Upon this In- 
ex tis uſual to have many Scales of equal Paits, FW 


abd there might be a diagonal Scale if the Fnſtru- 1 


mein-maker pleaſe, and Lines of Chords of ſan- 
dry Lengths; but if you have ſuch a Scale as 1 
b-fore delerib'd, you need not to have them here. 
The Protractor is an Inſtrument ſo well known. 


and fo eaſy to be made and procur'd, that I ſhall 


be very brief in the Deſcription of it. As it is. Wl 
uſually made, it conſiſts of two Parts, a Scale and 
a Semi-cizcle, but the Scale is no neceſſary Part 
of it, but ferving (if you be not otherwiſe provi- Wl 
ded) for other Uſes before-mentien'd in the Caſe il 
of plain Scales. * = 

But the Semi-circle is more eſſential, and it 
may be made of Braſs, or other Metal ef any 9 
convenient Size, as four Inches. (more. or leſs) Bl 
for the {lrait Side, this Semi-circle being baunde 
as all others are by two Lines, the one right or. 
rait, the other circular. SP 

The right Line is divided in the preciſe Middle, 
Þy a Point which is in the Center, upon which 
the circular Boundary is drawn, and two other 


Arches concentrical.with ir. | 
The Center, when the Semi-circle. goes alone 
i: hout the Scale, ſhould be guarded with two 
lirtle Lips, on each Side one, or a little Loop, f.r 
more convenient turning of the Inſtrument about 
upon. a Pin fix'd in a Paper. 
The arch'd or circular Edge is divided into 180 
Degrees, or equal Parts, number'd by Tens, upon 
the upper concentrick Arch from © to 180, an! 
in the lower from 180 to 360. So that by ap- 
plying the ſtrait Edge of the Protractor twice to 
| any 


_ 


8 
*; 5 
EL 
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"Seat any Line, (keeping the Center right upon a Pin 
iiur. fed in the Line) that is, with the Semi- circle 
firſt above it, and then below it, or contrarily, 


how 4 you may draw a whole Circle by the Guidance | 
here. of the Arch, or fet out any Number of Degrees, 


Jas will appear more plainly hereafter, 


"att Aline of Chords is a Line divided into 90 un- 
. equal Parts, whereof 60, and the Radius upon 


[which the Circle was drawn, are equal, and the 


bus Diviſions upon that Line are equal to the next 
kart Extent in a right Line, of ſo many Degrees from 
Provt- the Beginning of the Quadrant, as anſwer there- 
: Cale Nunto. „5 N 

: When Lines of Chords are cut upon Wood, 
und i tis both uſual and neceffary that there be two 
F any studs of Braſs, the one at the Beginning, and the 
N {other at 60 Degrees, with little Holes for the 


Peet cf the Compaſſes, when you take the Extent 
Jof the Radius, o preſerve the Line from being 
gwounded by the Compaſfes; and being thus fenc'd, 


zht or. 


Ti. dle, it will for need do the Work of a Protractor, but 
which not altogether ſo commodiouſſy. © ef iy itt 1h 


) other 


— 


1 - 
ne ee 
— a 1 [2 8 i 
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CHAP, XIV. 
Flow to take the true Plot of a Field by the 
plain Table, upon the Pager that covers it, 


at one or more Stations. 


s alone 
h two 
op, fer 
t. about 


ato 100 
s, upon 
50, and 
by ap- 
w ice to 

amy 


Here are three Ways or Methods for doing 
this Work, two more uſual an“ nm— 
| tho 
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the third more unuſual and extraordinary, though © 
now pretty well known to. moſt Surveyors, and 
in late Books publiſn'd. The firſt performs the 
Work, by meaſuring every Line from the Inſtru- 
ment to every Angle, and is a very ſure ſubſtan- 
tial Way where it can be done, as it ordinarily . i 
may in maſt Cloſes... . fp 

The ſecond doth it by meaſuing cnly the Sta- 
tion or the Diſtances, and is very quick, but not 
fo ſure and exact as the other; yet, if manag'd Wl 
by a ſkilful Artiſt, that knows how to plant his, 
Inſtrument, fo as to avoid; making acute. Angles 
unneceſſarily, it will come near enough the Mat- 
ter in many Caſes ;. as in meaſuring for Work- 
men, that take the mowing or reaping of Fields 
by the Acre, or when Tythes are let at a ſmall. 
Value per Acre, as in poor barren Pariſhes they ji 
uſually are, 42 — 


The third is the Way of Circulation or Peram- 
bulation, the Inſtrument being oft to be planted, 
ind the Plot to be meaſur'd about; by which not 
only difficult Oloſes, but even the thickeſt Woods, 
yea, Bogs, Meres, and Pools of Water, may be 
plotted, which by neither of the other Methods 
can be perform'd. — 
In all theſe Methods, two Things are to be 
perform'd: | | a 
1. At every Angle where there is no perſpicu- 
ous. Mark already, as a Tree, Buſh, Stile, &c. 
one muſt be plac'd, as a White Paper, or ſuch 
like; or elſe ſome one muſt go from Angle to 
Angle, and remain there as your Mark to look 
at, till you bid him remove to another; only 
tals ag ets et When. 
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— . 
ugh when Angles are near you, this Labour may be 
and ſpar'd. | 18 3 

s the 2. Whenever you have Occafion to plant your 
ſiru- WF Initriment more than once, (as it will often fall 


ſtan- cout in the firſt Method, and ever in the two lat- 
arily ter) you muſt be ſure it ſtand quft as it did the 
_- WR firſt Time for Situation; for which your Needle, 
Sta- if well touch'd and hung, will be good Directi- 
© not 


on, but is not thought ſufficient without Back. 
nag d ll fight and Fore-fight (by. ſome practical , Survey- 


t his, FF ors.) I ſhall therefore in due Seaſon ſhew you 

ngles WF that Knack, Now for the firft Method, 
Mat- I. When you go about to plot your Parcel of 

Vork- Land, find ſuch a Place in it, if poſſible, from 

ee = whence you can fee all the Angles, and in that 
mall. | 


Place plant your Inſtrument cover*d wirh a Sheet 
they of Paper, and turning it about *till the Needle 
playing at Liberty, hang over the Flbwer-de- luce, 
eram- (or any other norable Place that you make Choice 
anted, of) (crew it faſt, Then choofing any conveni- 
ch not ent Place in your Paper for a Center; and to re- 


Voods,. WF preſent your Station, (or Place. where you fix 
Day your Inſtrument) make a Prick with the ſmall 


ethods Point of your Compaſſes; to which Prick ap- 
plying the fiducial Edge of the Index, (which. is 
eaſily done if you keep the Point of the Com- 
paſſes reſting in it) direct tlie Index, by the Sight 
to all the Angles; and when through the Slit, 
or long Sight, you ſee the oppoſite Thread, cur 
the Mark in the Angle, draw a neat dry Line a- 


to be 


2725 
le, Cc. 
or Luch 


.ngle to long the fiducial Edge, to or from the Center; 
to loc chen meaſuring from the Inſtrument to every An- 
55 only gle, fer the Meafiite by a Scale and Compaſſes 


from.the Center towards the Angle 1 
3 | ine 


s 


* 
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Line that points at it, making a Prick in the | 


Line where the Chains and Links reckon'd from 


the Center do truly end ; then ſhall Lines drawn | 
by a ſtrait Line from Prick to Prick, give you | 
the perfect Plot upon your Paper, which you may 


divide (as hath been before ſhew'd) into Trape- 


zia's and Triangles, and ſo find the true Content, | 


To make which plain, mark this Example. 

Fig. 24. Suppoſe AB C DE FG H to be a 
Field z having planted my plain Table, as before 
directed, at a convenient Advantage, fo as to ſe 
all the Angles, (as at I) I made a Prick to re- 
preſent my Station in the little Circle O mark'd 
with I ; upon which laying the fiducial Edge of 
my Index, and directing the Sights to all the 
Angles, I draw dry Lines toward A, and all the 
reſt of the Angles in order from the Center ; and 
then meaſuring upon the Ground from the In- 


- Alrument to the Angle A, I find it to be 3.45, 


which I ſet (by Help of my Scale) from the 
Center,to the Point A, and fo upon all the reſt 
according to their due Meaſures, and then black 
Lines drawn from Point to Point, as from A to 
B, from B to C, Tc. limit the true Figure of 
the Field according to the Scale I us'd, viz. of 
400 in an Inch. e 
And now, before I paſs to farther Varieties, 
let my Reader take Notice of theſe following 
ö . 5 
1. From henceforth I ſhall forbear (for Brevi- 
ty's Sake) to take any Notice of the Meaſures of 
Lines meaſur'd from the Inflrument to the ſeve- 
ral Angles, having ſo often ſhew'd how to mea- 
Ine Þy a Seals. i EN EY 5 
e ee, e eee e . ien 


”— ay 


* 94 + 1 
, N + 
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8 


Os When I ſpeak of meaſuring from or to the 


Inſtrument, I always mean from or to that Part 
of Ground that is perpendicularly under the Head 


of the Inſtrument, where you are to draw your 
Plot, which will ever be enclos d with the three 
Legs of your Staff. | 

3. That it's uſually the quickeſt Way to mea- 


ſure firſt from the Inſtrument t firſt Angle, 


and then back from the ſecond Angle to the In- 
ſtrument, and ſo the reſt in order, ſtill one from 


the Inſtrument, and the other to it. 


4. It is no matter at all whether your plain Ta- 
ble be plac'd towards the Middle of a Field, as 
was repreſented in this Figure, or at an Angle, 
as will appear anon. 

5. In all Workings by this Inſtrument, you 


muſt have a Care that the Inſtrument be not mo- 
ved out of its due Place, till you have finiſn'd the 


Work of the preſent Station; for which Purpoſe, 
caſt your Eye now and then upon your Needle, 
obſerving whether it continue to hang directly o- 
ver the ſame Point you ſet it at when you began 
your Work, and to rectify your Inſtrument if you 


ſee Cauſe. But becauſe all Tables have not Nee- 


dles, and where Needles are, they are not account- 
ed over truſty, make uſe of the following Help. 

When you have planted your Inſtrument, and 
made a Point or Prick in your Paper, repreſenting 
your Station, ſet the fiducial Edge of your Index 
to it, and turning it ſoftly about till you find one 
remarkable Thing or other upon one Side of 
the Cloſe, and another on the oppofite Side, 
as you look through the Sights of your Index, 
(which we call F — and Back-Sight) draw 


A 


e 
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a 


A... 


—— 


| a remarkable Line with Ink, or rather with a 
_ Black-Lead Pen quite over your Paper, which in 
this Figure is repreſented by the black Line KL; 


and then, if you ſuſpect that by any accidendal 


Jog, or other Caſualty, the Inſtrument is any 
thing remov'd, you may eaſily try, and rectify it 
by applying the fiducia]' Edge to the ſame Line, 
and making uſe of Fore-Sights and Back-Sights a- 
gain upon the ſame Marks which you before ob- 
ſerv'd upon the oppoſite Sides of the Cloſe. ©: 
But if there be no convenient Place for the pla- 
cing of your Inſtrument, whence you may fee all 
the Angles of the Field, more Stations muſt be 
made ule of thus : | 


Fig. 25. Let ABCDEFGHIKL MN bea 
Field 


whoſe Angles cannot be all ſeen from any 


one Angle, or other Place in it. I plant my In- 


ſtrument at the Angle A, and if it have a Needle, | 


I mark what Degree of the Chord it cuts, or 
turn about the Table on the Head of the Staff, till 
the Needle hang over ſome remarkable Place, (as 
ſuppoſe the Flower-de-Luce) and ſcrew. it faſt ; 
then ſetting up a Stick with a white Paper or 
Cloath on the Head of it, where I intend my 
ſecond Station, (as here at Q) I made a Prick or 
Point in my Paper, to ſignify the Point A upon 
the Paper on the Table: To which Point I apply 
the fiducial Edge of the Index, and when I ſee the 
white at Q, ſo as looking through the Slit J ſee 
the Thread cut it, I draw the Line OP quite 

through my Paper with a Black- Lead Pen, and 
then keeping the fiducial Edge ſtill upon the ſame 

Poinr, an turning it round by Degrees, I look at 

me Angles B CDEFLAN, Will e dry 
| ines 
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* Lines with the Points of my Com paſſes, and ſet- 104 
ting on the Meaſures from the Station A, to eve- Fr 
„Angle meaſur'd to or from, as I did in the FN 
: laſt Example. 55 ill 
F Then I remove the Inſtrument to the Place of I: 
a of my ſecond Station, having ſet up a Mark at A, 6 
Gy and laying the fiducial Edge to the Line OP, I TA} 
w turn about the Table upon rhe Head of the Staff, 15 
eil through the Slit of the Back-Sight, I fee I's 
5 | the Thread cutting the Mark at A, and then {| 
7 ſorew it faſt ; fo will my Needle, if a good Jo 
ll one, hang directly over the ſame Point that it did [iy 
be at the firſt Station; but however that be, Fore- Ut 
Sight and Back-Sight will do the Buſineſs; for we! 
- 2 WW which Purpoſe it is good to take Bach- Marks as Fl 
ny Bt well as Fore-Marks at every Station, as was 11 
N= taught in the Example of a fingle Station, only It 
ile, taking Notice that the Back-Mark, when the In- ty. 
or ſtrument is. planted in an Angle, muſt needs 14 | 
till ¶ be out of the Field ; as ſuppoſe here at O. But 0 
1 8 . Having :meaſur'd the Diſtanee between the firſt WE 


and ſecond Station, and finding it to be 7, 10, 
my 1 fet it upon the Line O P, from A to Q, where 
dor WI make another Point to repreſent the ſecond Sta- 
pon tion, and turning about my Index with the fiduci- 
ply Wal Edge upon that Point, and fo looking through 
the he Sights at the Angles G HIK, I draw Lines 


* — a 
* — — 
be — —— - 
. 
Stars It, . 
— 2 7 4.4 . 9 


lee Nrowards them on my Paper, and having meaſur'd 
ate eetween every one of thoſe four Angles, and the 
and Inſtrument, I ſer thoſe Meaſures, as did the other, 
ame vith my Scale and Compaſſes, from Q towards 
k at every Angle upon his proper Line; and then ha- 
b wel ing the drawn black Bounding-Lines from A to 
1 


E-2 : 


wh. i I 
- 2 TY « 
— PO.” et 
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B, from B to C, and ſo round about the Cloſe, { 


the Protraction is finiſh'd, i i 
Btit here to make this Figure yet more advan- 
ta geous, let me (according to my uſual Method) 
add ſome Advertiſements. 5 
I, Sometimes a Station is ſo taken, that you 
may meaſure towards two Angles at once, (as 
here from Q to Gand H) in which Caſe you are 


to ſet down the Chains and Links where the firſt 
Angle falleth, but ſtill be proceeding to the far- 
ther Angle, cauſipg the Remainder of the Chains 
at the Fore-End to advance beyond the former 

Angles; fo going on with whole Chains fo far 


as youcan, to which the odd Links At the End are 
to be added. | 1 ITS 15 

2. If at any of your Stations (as ſuppoſe A) ycu 
ean tee an Angle (for Example E) to which you 


cannot meaſure in a direct Line without paſſing the 


Boundaries of your Parcel of Land given to be 
meaſur'd; you may nctwithſtandding take in 
that Angle by a ſtrait meaſur'd Line, as J have 


done, previded it may be lawfully done without 


Treſpaſs, and conveniently without troubleſome 
raſſing of Fences, otherwiſe it mult be taken from 
another Station, © 
3. I here took. one of my Stations at an An- 
gle, and the other within the Body of the Field, 
to ſhew the Variety of Working taught by other 
Authors, and that *tis no great Matter where you 
make your Stations, ſo you can ſee the Angles; 
elle it had been full as convenient to have taken 
my firſt Station alſo within the Body of the Field, 


as ſuppoſe at K. 
8 4 Though 


wt fray by . „ „ „ee 4. 


„ rene 


E 4. Though this Figure repreſenteth to your Eye 
only two Stations, A and Q, your Fancy may 


multiply them at Pleaſure; for ſuppoſe the Angle 


H could not have been ſeen from & or Q, how eaſy 
had it been to have ſet up a Mark at S, and then 
to have remov?d the Inſtrument thither, obſerving 
the ſame Directions that were given at the Remo- 
val from A to.Q ? ne 
II. In the fecond Method the Inſtrument is to 
be planted twice, or oftner, as O-cafion is, the 
Rules for Removal of the Inſtrument Fore-Sight 
and Back-Sight, and meaſuring the Diſlance of 
Stations, b2ing the ſame as formerly was taught ; 
bur inſtead of meaſuring to and fram every Angle, 
we only view each Angle thro? the Sights from 
two Stations, having apply'd the fiducial Edge 
to the'Points repreſenting thoſe Stations, and 
having drawn Lines with the Point of the Com- 
paſſes, or a Protractin g-Nee ile, the Interſections 
repreſent the Angles, from which. the Boundary- 
Lines may be drawn; fo is the Field protracted. 
Which that my Reader may underftand, let him 
note theſe three Figures, —_ © 
the Angles are mark'd alphabetically, A CD 
EF, &'. and the Stiticns by a ſmall Point in a 


imall Circle number'd, 1, 2, Or 1, 2, 3, accor- 


ding to their Number and Order. | 

Fig. 26. The firſt of theſe Figures repreſents the 
Flotting of a Field at two Stations within it, 
from both which all che Angles may b2 een. 
N,. 27. The ſecoend performs the fame Work 
by two Stations taken without the Field, 17 
which Art a Cloſe may be meaſurd, though the 
13 1 


* 
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Fg. 26, 27, 28. Here in theſe three Figures 
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Fig. 28. The third ſhews how the Work may 
be per form'd at three Stations or more, when two 
Tuch Places cannot. be found whence to view all 
the Angles; which laſt having more of Diffi- 
culty than the two former, (tho? indeed not very 
much) and the Explanation of that will ſuffici- 
ently help to the Underſtanding of them, I ſhall 
a little explicate the Meaning gf it in theſe Par- 
1. From the firſt Station taken according to 


preſent Poſſeſſer will not give us leave to come 


former Directions, I fee the Angles ABC DFG 


K, and accordingly draw Lines upon my Paper 

towards them from the Point repreſenting that 
Station, by the fiducial Edge of my Index with 
the Point of my Compaſſes, Ex 


22. Having remov'd my Inſtrument to the ſe- 


cond Station, (and in ſo doing, obſerv'd the Rules 
befote given touching ſuch Removals) I thence ſee 
the Angles ABCDEFGHIK, and draw Lines up- 
on my Paper towards them from the Point repre- 
_ Tenting the fecond Station. And now viewing 
my Work, I find upon my Paper Interſections for 
the Angles A B, D.F, G K, but only ſingle Lines 
toward the Angles CE HI; therefore, 
3. Removing the Inſtrument regtilarly as before, 
to à third Station, I thence ſee thoſe four Angles C 
. EH, and drawing Lines towards them, I have 
lnterſections for them alſo; ſo that having 
drawnthe Lines AB, BC, & c. from one Interſecti- 
an to another, I have the Field perfectly protracted, 
1 or theſe Bounding- Lines from Angle to Angle, 
dp not only ſignify the Boundaries of a . 8 


2 820 2.01 


0 


0 
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Land given to be meaſur'd, limiting the Figure 
or Shape thereof, (and are to that Purpofe given 

in this and all other Survey-books) but alſo are 
the true Diſtance by a Scale from Angle to An- 
gle for the Plot upon the Paper; I mean by the 

ſame Scale by which the ſtationary Diſtances 
were laid down upon their own Lines. And this 
holds true in all Kind of true plotting, whether 
in this Method or any other. 


III. The third Method is that of Circuition; 
and this hath ſeveral Varieties, according to theſe 
three following Caſes. | 
I. When the Diſtance from Angle to Angle 
(without any Exception) is meaſur'd quite round 
the Plot, either within or without. 

2. When the Diſtance is taken only between 
ſome more notable Angles, and the Perpendicu- 
lars of the reſt meaſur'd as you paſs along their 
Baſes, within the Plot, proper for plain ſolid 
CW | 
3. When the like is done without the Plot, as 
in Caſe of plotting thick Woods, Meres, Pools, 
Bogs, &Fc. | | 55 

The firſt of theſe are very eafy, conſiſting in 
nothing but planting the Inſtrument at every An- 
gle, (either within or without, as Neceſſity and 
Convenience determine it) obferving the former 
Directions for planting and removing the Inſtru- 
ment, and alſo for meaſuring the ſtationary Lines 
on the Ground, and protracting them on the Pa- 
per, as is manifeſt in this Example. | 


Fig, 29. Let AECDEF be a Park-pond or Cloſe 


A, and direct the Sights to a Mark in the Angle 
| | B., draw 


Jo tale the true Plot of 4 Field 1 


to be protracted, I firſt plant my Inſtrument at 
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B, drawing a dry Line from a convenient Point 
on my Paper towards B, on the Ground, and ha- 
ving meaſur'd by my Chain the Diſtance A B, ! 
ſet it by a S ale upon the correſpondent” Line 
from A to B, drawing a black Line between them {Wm 
with Ink or a Lead-Pen, the Extremities where- 
of are the Points A and B on my Paper, and the 

little prick'd Line that goes beyond B, repreſents 
the Remainder of the dry Line drawn at Random 
(as to Length) with the Point of the Compaſſes, 

Then ſetting up a Mark at A, (if there was 
none before) I remove the Inſtrumenr to B, and 
laying the fidu:ial Edge to the Line A B, I turn 
about the Inſtrument upon the Staff, *rill through 
the Sight I perceive the Thread cutting the Mark 
at A, and my Needle (if I have one) directly o- 
ver the ſame Point, that it was when it was 
planted at A; and fo ſcrew it faſt. 

My next Work is to lay the fiducial Edge to 
the Point B, and direct the Sights to C, drawing 
a dry Line towards it, and ſetting the Diſtance B 
C meafur*d by the Chain from B to C. 

In this Manner I proceed, ſurrounding the Cloſe 
till I come at laſtto A, Where I began, by plant- 
ing the Inſtrument at every Angle, uling the 
Help of Back-Sight and my Needle, as I dil 
at B, and then from the Point repreieiting my 
preſent Station, directing the Sight to the next 
Angle, as I did from B to C. | 

In the ſecond Caſe, we do not plant the Inſtru- 
ment at every Angle, but at the. more conſidera- 
ble, taking in the ſmaller Þ- their Perpenliculars 
from the Biſe as we paſs a long; of which this 
following Figure may be an Inſtance. 5 
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Fig. 30. Let ABC DE FG HIK IL be a Cloſe 
to be meaſur'd ; by planting the Inſtrument only 


Wt ACF and K, I have the main Subſtance of the 


loſe in the Trapezium ACFK ; and for the five 


ſmall Triangles which mult be added to the Tra- 


pezium, they may be eaſily protracted by the Help 
df ſuch a little Square as was mention'd towards 


the latter End of the Tenth Chapter ; for thereby 


finding at how many Chains and Links Diſtance 
from A upon the Ground, the Perpendicular B b 
falleth upon the Line AC; and having meaſur'd 
the Length of that Perpendicular, and taken in 
between my. Compaſs-Points of my Scale, I e- 
rect a Perpendicular of that Length at b, which 
is the Point upon the Paper, where ſo many 


Chains and Links determine, as were meaſur'd 


upon the Ground, from the Angles A, to ils 
Place where the Perpendicular fell on A c, viz. 
at b. Juſt in the ſame. manner I raiſe the other 
Perpendiculars, D d, and Gg, Ii, and LI; and 
then by the Help of the Perpendiculars, I draw 

from and to the proper Angles) the Boundary- 

ines AB, BC, CD, DE, FG, GH, HI, I 
K, K L, LA; which, together with the Line E, 
F between the Angles E and F, give the true 


Plot of the Field in one large Trapezium, and five 


ſmall Triangles ready for caſting up. 


The third Caſe is like the ſecond, that there 


needeth no new Direction ſo concerning it, but 


to annex one plain Diagram; all the Difference 


conſiſting in this, that becauſe we cannot go 
within it, (being ſuppos'd to be ſome Pool, Bog, 
or Thicket ) we mult of Neceſſity go on the Out- 
ſide, and conſequently all the Triangles made by 


inward 
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inward Angles, and their Lines upon the meaſur' 
Baſes, muſt be excluded, by the Boundary-Lines, 
from pang any Parts of: the Plot, as here is ma- 

nifeſt | 

Fig. zr. Suppoüng ABCDEFGHIKLMNO 
P to be a great Pool, tliough here be fifteen An- 
gles, I plant my Table only fire Times, viz. at 
AEF H and M, and upon the dty Lines AE, 
FH, H M, and MA, J raiſe their Perpendiculars 
in due Places, * aceordinf to Meaſure) and alſo of 
a right Height; by whi 3. and my five ſtationary 
Angles, I draw the Bounding-Lines of the Plot, 
excluding all the Triangles as foreign to it, they 
being no Reſemblances of any Fart of the Pool, 

but of Land adjacent, 

Where note, 1. That both! in this and, the for- 
mer Caſe, ſuch a little Square as I mention'd in 
the Second Chapter, will be very uſeful fer ſpee- 
dy raiſing of Perpendiculars ; but where the Tri- 
angles are very, ſmall, it need not be us'd, nor 
the other mention'd Chap.” 10. 

2. That if by reaſon of troubleſome Bruſh -Wood, 
Sorſe, or Bogs, &c. I could not have meaſut'd 
cloſe to the Fides EF, HI; or L M, it would 
be the ſame Thing if I went parallel to them. 
And this is a Shift that the practical Surveyor 
will oft be put to make Uſe of, in . _ as 
well as e 


e N A b. 


1. 
a1... 
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Concerning the plotting of many Cloſes toge- 
tber, whether the Ground be even or un- 
. * en. 34385 „ ; 779 : : 


. . Hough I defign not ſo high in this Mina! 2s 
5 of to make my Reader able toſurvey Lordſhips 
nary nd Foreſts, much leſs to draw Maps of Countries, 
plot. Mut to meaſure a Parcel of Land with Truth and 
they Judgment; yet I would have him ſo expert, as 


not to be puzzl'd, if any ſhould defire him to draw 
as it were) a true Map of a Tenement or ſmall 
Demeſn, conſiſting of ſeveral Cloſes ; for which 


ye Purpole, let him that knows no better, obſerve 
nee. his Method, ft 7: ge 43 3 
Fig. 32.,Suppole ABC DEFGHIKLM to be 


2 Tenement or fmall Demeſn, divided into four- 
een Cloſes, to be meaſur*d and protracted accor- 
ing to their ſeveral Shapes and Situation. I firſt 
draw the Plot of the whole by the Method of 
irculation, planting mine Inſtrument either at 


ithin or without, as I find moſt convenient. 
his being done, a Line from B to M gives the 
riangle ABM from the firſt Cloſe. In the next 


And then for the third Cloſe, I plant my Table 
t C, and go round to B, (the Line B C being 
protracted already) and fo of all the reſt, ſtill ob- 
rving which are common Lines belonging to — 

5 vera 


wery Angle, or only the moſt conſiderable either 


Place T go round the ſecond Cloſe beginning at 
then to B, and fo about (cum Sole) toM again : 


6 1 
N 


9 2 
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_ inward Angles, and their. Lines upon the meaſur'd 
Baſes, muſt be excluded, by rhe Boundary-L ines, 
from being any Parts of: the Plot, as here” Is ma- 
Wett 

Hx. 31. Sup REG ABCDEFGHIKLMNO 
P to be a great Pool, tliough here be fifteen An- 

gles, I plant my Table only five Times, viz. - at 
AEF Hand: M, and upoh: the dty Lines AE, 
FH, H M, and MA, I raiſe their Perpendiculars 
in due Places, 10 according to Meaſure ) and alſo of 
a right Height; by whi ch, and my five ſtationary 
Angles, I draw the Bounding-Lines of the Plot, 
exclulzng all the Triangles as foreign to it, they 

being no Reſemblances of any Part of the Pool, 
but of Land adjacent, 

Where note; 1. That both! in this and: the for 
mer Caſe, ſuch a little Square as I mention'd in , 
the Second Chapter, will be very uſeful for ſpee- 
dy raiſing of Perpendiculars; but where the Tri- 
angles are very, ſmall, it need not be us'd, nor 
the other mention'd Chap. 10. 

2. That if by reaſon of 1 Bruſh -Wood, 
Gorſe, or Bogs, &c. I could not have meaſur'd 
cloſe to the Sides E F, H I, or L M, it would 
be the ſame Thing if L went parallel to them. 
And this is a Shift that the practical Surveyor 
will oft be put to make Uſe oy in e _ a8 
well as this. 
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oncerning the plotting of many Cloſes tage- 
rn tber, whether the Ground be even or une- 
* Hough I deſign not ſo high in this Manual as 
5 of to make my Reader able toſurvey Lordſhips 


and Foreſts, much leſs to draw Maps of Countries, 


Phy but to meaſure' a Parcel of Land with Truth and 
they Judgment; yet I would have him ſo expert, as 
pocl. Mot to be puzzPd, if any ſhould defire him to draw 
aas it were) a true Map of a Tenement or ſmall 
for. Nemeln, conſiſting of ſeveral Cloſes ; for which 
d in Nurpoſe, let him that knows no better, obſerve 
ſpee- his Method. b i 5 | Ge eg i 
Tri- Fig. 32. Suppoſe ABC DEFGHIKL M to be 


een Cloſes, to be meaſur'd and protracted accor- 


| ling to their ſeveral Shapes and Situation. I firſt 
ſur'd raw the Plot of the whole by the Method of 
ould Mirculation, planting mine Inſtrument either at 
nem, Movery Angle, or only the moſt conſiderable either 
eyor ithin or without, as I find moſt convenient. 
s. as This being done, a Line from B to M gives the 
288 riangle ABM from the firſt Cloſe. In the next 


Place I go round the ſecond Cloſe beginning at 
then to B, and ſo about (cum Sole) to Magain: 
and then for the third Cloſe, I plant my Table 
t C, and go round to B, (the Line BC being 
rotracted already) and ſo of all the reſt, ſtill ob- 
rving which are common Lines belonging to — 

. vera 


I p. 


2 Tenement or {mall Demeſn, divided into four- 


96 Plotting of many Cloſes together, 

veral Cloſes, (repreſenting the Fences) that I my 
avoid the Trouble of meaſuring thoſe Lines oftne 
than once, and lay every Part of every Cloſe in 
its due Place; and that J be ſure to keep the In 
ſtrument throughout the whole Work to its try 
Poſition by Needle, Fore-Sight, and Back-Sight, 
There are, I confeſs, divers other ways of doing 
this Work, but none more ſure or plain, eſpecial 
if the Ground be uneven ;, for in that Caſe, j 
you protract according to the Length of Ling 
meaſur'd from your Station to the Angles, yd 
will put your Cloſes into unproportionable Shape 
except ycu reduce Hypothenuſal Lines to Ho 
zontal, by Inſtruments, or otherwiſe, (which i 
ſomewhat troubleſome; ) and the like may be ai 
when you Plot with the Chain only. Indeed th 
Method of meaſuring only the ſtationary Diſtancy 
were very proper for ſetting out the Figure of cad 
particular Cloſe, provided the Diſtance of th 
Stations be large, and taken * poſſible) up 
Pretty even Ground, (which ſometimes may 
done, tho' moſt of the Cloſe be uneven) and th 
Work fo order'd, as not to make tco acute A: 
gles ; but becauſe this requireth Skill and Care, 
rather adviſe my youug Artiſt to uſe the circlin 
way, as ordinarily moſt commodious in my po 
Judgment, (but not prejudicing other Mens th 
may differ from me in Opinion) and where ne 
requires, let him obſerve the Directions in th 

17th Chagger. 5 5 
„ ERut which Way ſoever you go to wor 
there is one very neceſſary Rule to be obſerr 
If the Ground being uneven confiderably, yo 
muſt not give up the Content by meaſuring : | 
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ay Baſes and Perpendiculars of the Triangles on the 
frne Ml Paper by your Scale; but you muſt meaſure the 
ſe i Lines correſpondent to them on the Ground, and 


caſt up the Content according to that Meaſure. 
And if it be defir'd that you ſhould adjoin to your 


Diſtances by, you muſt either by making the 
Forms of Hills ere& and reverſe, or ſome other 
Note in Writing, mark out your uneven Ground, 
leaſt thoſe that try it by the Scale, judge your 
Work erroneons ; for though you make that Scale 
exactly correſpondent- to that you protracted by, 
(as you ought to do) the Hills and Dales in the 
ich Ground truly meaſur'd, may make a conſiderable 
be (all Alteration. 

It is convenient when you plant your Table, 
that the Needle hang uit over the North-Point 
of ca of the Compaſs under it in the Box; then may 


cutting one another at rightAngles,the one pointing 
at North and Scuth, and the other at Eaſt and 


Care, two and thirty Points of the Compaſs upon the 
eirclußz Place where they interſect, and to draw the Forms 
ay po of the Houſes, Woods, and other remaryable Things 


ns thi 
are Net 
in th 


upon the Demeſn, and the Courſe of Brooks and 
Rivers running through it, it will add to your 
Commendation. a 

And ſo it will alſo, if you take in ſuch Parcels 
of Land bounding it, whether common or peculiar 
to other Men, as will make your Plot to look 
Handſomely, like a perfect Square or Oblong. 
But however that be, you mull be {urs to — 

Z truly 


O WoI 
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y „ Ju 
ing ti 
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— 


Plot (as is uſual) a Scale of Chains to meaſure 


vou by the Lines overthwart the Frame of the 
Table, eaſily draw two Lines quite through the Plot, 


Weſt. And if your Skill {erve you to make the 
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truly all Lanes going into it, or through it, and 
all Cloſes of other Mens mix'd with it; and alſo i 

all conſiderable Ponds, Ways, and Out-Lets, with | 
the Names of the Cloſes, and Quality of the 
Ground, whether Meadow, Paſture, Arable, &c. 


CHAP. XVL 
Concerning ſhifting of Paper. 


N ſuch Work as that of the laſt Chapzer, it 
may ſometimes fall out (through the Multitud: 
and Largneſs of Fields )that one Sheet will not hold] 
your whole Plot; in which Caſe you may help] 
our ſelf by ſhifting Paper (as we call it) thus. | 
Fig. 33. Let ABCD repreſent our Sheet of Paper 
that covereth the Table, upon which the Plot off 
the large Piece of Land EFG HIK ſhould he 
drawn; having made my firſt Station at E, and} 
the ſecond at F, I find my Paper will not receive 
the Line FG, but however, I draw ſo far as it 
will go to the edge of the Paper, and planting my 
Table again at E, proceed in my Circuition thef 
contrary way to K and I, where I find my ſelf againat} 
a Loſs for my Line I H, but draw it alſo to the 
edge of the Paper; then with the Point of my 
Compaſles ſtriking the Line P O parallel to the 
edge of the Paper B C, and the Line QO parallel 
to D C, and cutting PO in O, I throw aſide for 3 
while, covering the Inſtrument with a new one, 
ng I mark with the Figure (2) for my ſecond 
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Fig. 34 
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and H. 34. Upon which ſecond Sheet (the leading Part 


alſo W whereof is repreſented by the three Lines meeting 
with in the angular Points A and B) I draw P O pa- 

the rallel to AB, the leading edge of the Paper, and 
Sec. Neroſſing it at right Angles in the Point O, by a 


lame Diſtance from 5B C, that QO in the former 
Sheet was from DC; then witha Rule and a ſharp 
Pen-Knife I cut off the end of the firit Sheet at the 
Line PO, and apply ing the edge of it to the Line PO 
of the ſecond Sheet, ſo as it may touch that Line 
all along, and the Line QO of the former tonch 


„ ü the Line O K in the latter, fo as to make one 
ituk Line with it, I draw the Lines P G, being the 
hol! Remainder of theLine FG, and the Line OH, be- 
helping the Remainder of the Line IH, and from their 


us. Extremities the Line GH. And if the Plot requir'd 
Pape ir, you might proceed on in the ſecond Sheet, and an- 
lot off nex a third and a fourth, &#c. as there is Occaſton. 
14 bee Theſe Sheets may be piec%l tcgether with 
ande Nlouth-Glew or fine Paſte, applying the edge of 
ceire the former (as you did upon the Table) to the 
as ii Line PO of the latter. | 

1g my| And note here once for all, that when I ſpeak 
n the} of applying the edge of the Paper to a Line, I 
ain mean the preciſe edge cut by the Line PO; 
to the but when I ſpeak of drawing Lines to the edge 
}f my of the Paper upon the Table, I hope none wil] 
o the think me fo abſurd as to mean the edge that js 
aral couch'd under the Frame, but that my Meaning 
for ail ** that the Lines mult be continu'd on the Paper 
one, till they touch the Frame. „ 
ſecond Po K 2. CHAE: 


3.34 


parallel to BC, viz. the Line O R, being of the 
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Poims of Diviſion upon all the three Lines, 
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Concerning the plotting of a Town-Field, 
where the ſeveral Lands, Butts, or Doles, | 
are very crooked : With a Note concerning || 
bypothenuſal, or floaping Boundaries, com- 
mon to this and the fifteenth Chapter. 


nr 8 


Fig, 35. OUppoſe ABCD E divided, in the manner 
* S of a common Field, into ſeven Parts 
or Doles, belonging to ſeven ſeveral Men: Firſt, | 
plot the whole, as before hath been taught, then 
meaſuring from A to B upon the Land, ſet one 
Note down (as you go along) at how many 
Chains or Links (or both) the Diviſion is be- 
tween Dole and Dole, and accordingly mark them 

out by the Help of Scale and Compaſſes in 

the Line A B on the Paper-Plot. In the very 

fame Manner you muſt meaſure and mark out the 
Lines O Cand E D; which being done, take the 
Paper of the Inſtrument, and laying it before 
vou on a Table, with the Side A E towards you; 
the Compaſſes muſt be ſo open'd and plao'd, (as by 
a few Tryals they may) that one Foot reſting up- 
on the Table, the other may paſs through the 


Se Et En — 


vizz AB, OC, and ED), as in this Figure they 
440. | | 

If the Content of any one or more of theſe 
Parts, Butts, or Doles, be deſix'd without plotting, 
it may eaſily be done, without your plain Table, 
thus : 


HY oawsynv T —_ 


RJ 
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W thus: Take the Breadth by your Chainat the Head. 


Middle, and lower End, and adding theſe Num- 
eld, | 
oles, | 
1119 | 
COM 


quate ] Breadth ; by which, multiplying the 
Length meaſur'd down the Ridge, (or Middle) 
the Product gives the Content. | 

But both in this Caſe, and that mention'd. in 
the 15th Chap ter,the Figure of a Plot may be ſome- 
what diforder'd, not only by the Unevenneſs of 
he Ground within, for which I have given due Cau- 


inner rion already, (that being both the more common 

Parts Hand more conſiderable Caſe). but alſo by the great 

*irlt, WDcclivity of the Ground where the boundary Lines 
then go, either of the whole Plot, or particular Parcels. . 


- one For whereas in plotting, every Line is preſum'd 


nany | 


De- 


Angle to Angle the ſhorteit Way, and that every 


them Part may be duly ſituated, and none thruſt ano 
s in ther out of its right Place, if it be not level, 
very but falling down towards a Valley, or riſing up 
t the Hill, or compounded of bath, a Line over ſuch. 
te the Ground, (though true for the Meaſure, and for gi- 
before ving up the Content) will be falfe as to the Plot, 
you ; MW therefore mult be reduc'd to a Level, and fo ta- 
as by MW" off the Scale, and protracted. For the doing 
gup-f this, there are ſeveral Inſtruments very proper, 
1 the Heſpecially Mr. Rat hburne's Quadrant upon the 


Lines, 
they i 
and divers others. But ſuppoſe my Country 


theſe Friend to have no other but ſuch as I have alrea- 
ting, dy delcrib'd, I ſhall ſhew him a plain eaſy Way 
Pable, much us'd by practical Surveyors, eſpecially in 


freland, as ſome of themſelves have told me, be 
a | K 3 ing 


thus: 


bers together, the third Part of their Sum is the e- 


to be Horizontal, (or level) that it may paſs from. 


Head of his Peracter, (though it were better 
o have a Semij-circle, than a Quadrant fo placd) 
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| Ing the very ſame that he may meet with in Mr. 


Leybourne's Book, intitul'd, The Compleat Survey- | ; 


or; I mean the ſecond Way by him diſcover'd. 
Fig. 36. Suppoſe ABC to be part of a Hill fal- 
ling withia my Plot, my boundary Line going 
crookzdly from A to B, following the Surface of | 
the Ground. To find the Horizontal Line, (equal 
to AC) I cauſe one to _ at the Point A, (the 
Foot of the Hill)- and to hold up the End of the | 
Chain toa convenient Height, and gently aſcend- | 
ing the Hill, I draw it level, and make a Mark | 
where it toucheth the Hill, obſerving the Number 
of Links betwixt my Aſſiſtant's Hand, and that 
Place where he muſt take his ſecond Standing, 
and hold it up as before, and fo I draw it out le- 
vel again, till it touch the Place where he muſt | 
take his third Standing, noting the Links as be- | 
fore, and ſo proceed, till at laſt, from his fifth | 
Standing, I draw the Chain level to the higheſt | 
Point within my Plot, viz. the Point B. And 
now as the prick*d Lines of this Figure put to- 
gether, are evidently equal to the Line A C, to 
are the Links noted down at every Station, when 
ſum'd up, equal to the Horizontal Line of that 
Part of the Hill. | - 
In the very ſame Manner, only inverting the 
Order, you may find the Horizontal Lines going 
down Hill, where that is moſt convenient: And 
if their be both Aſcents and Deſcents in one Line 
betwixt two Angles, the Horizontal Lines of both 
muſt be found and join'd together in Protraction. 
All this concerning Declivities of riſing or fal- 
ling Ground, 1s to be underſtood when they are 
Conſiderable, and a very exact Plot requir'd ; * 
| 1 : 5 ma 
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BM ſmall ones, eſpecially when much Exactneſs is not 


expected, are not regardable. 


* 


CH AP. XVIII. 


Concerning Plotting a Piece of Groumd by the 
Degrees upon the Frame of the plain Table 
ſeveral Ways, and Protracting the ſame. 


IItherto I have ſhewn the Uſe of the plain Ta- 
ble as ſuch, and I think my Directions haye 
been near as plain as the Inſtrument it ſelf: At 


which ſome quarrel for its Over-plainneſs, expoſing 


the Art to proud ignorant People, who judging 
the reſt of the Surveyor's Work to be as eaſy 
as looking through Sights at a Mark, and drawing 
Lines by a Rule, are apt to undertake to Uſe it, 
or ſlight the Skill of ſuch as do. Others ſay, 
(and that truly) that for vaſt Things, ſuch as 


Foreſts, Chaſes, c. the Circumferentor is 


more proper: And every one muſt grant, that in 


wet Weather, either that a Peracter, a Theodo- 


lite, or Semi- circle, muſt needs be better than the 
plain Table cover'd with the Paper, which cannot 
endure Wet. Hence it is, that ſome Arriſts have 
to good Purpoſe ſhew?d how the Box ſcrew'd to 


the Index, and that made to turnon the Head of 


the three-legg'd Staff, become a Circumferentor. 
And if theſe thus fix'd be turn'd about upon the 
Center of the Table, they will (fay ſome with 
good Reaſon, Mr. Leybourn for one) perform the 
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f Work of the Peractor, much better than the pe- 


racter it ſelf, Others ſhew, (as I ſhall briefly) 
that taking the Inſtrument as it is without the 


Charge of farther fitting it, or trouble of remo- 


ving the Box, the Index turn'd upon the Center, 
will, by Help of the Degrees on the Frame, per- 
form the Work of the Theodolite, to which the 
vemi-circleis near of Kin. | 
And though I might eaſily anſwer all theſe Ob- 
8 by ſaying the firſt is frivolous, ſuch foo- 
iſh Arrogance being eaſily contemn'd or check'd 
(if worth the While) by putting fuch conceited 
Fools upon the harder Part of the Work. The 
ſecond impertinent to our Purpoſe, who deſign 
not to plot ſuch vaſt Parcels of Land : And the 


third concerning only an extraordinary Caſe, and 
that well provided for otherwiſe; for ſure no Man 


that hath not a Body of the ſame Metal with his 


Inſtruments, will ordinarily meaſure Land in con- 
tinual Rain, (a ſudden Shower may be fenc'd a- 


gainſt by a Cover; ) and if any. be fo eager upon 
his Work, I have ſhewn how it may be done in 
the former Chapters of this Book, without planting 
any Inſtrument at all, by Chain, Scale, and Com- 
paſſes alone: Yet I ſhall ſnew how the Plot of a 
Field may be taken by the Degrees on the Frame 
not every Way that I could imagine, nor that I 
could tranſcribe, (for that would be tedious) but 
two Ways only, whereof the one is proper for an 
ordinary Cloſe, where all the Angles may be ſeen 
from one Station within it, the other fitting any 
Parcel of Land, though much larger, Whatever 
be the Figure of it. 


For 


ra me. 


lat I 
but 
Ir an 
> {een 
7 any 
lever 


For 


* 


Plotting of Ground ſeveral Ways. 105 


For the former, take this Example. 


| Fig. 37: Let ABCD E repreſent the Figure of a 


| Field to be plotted by the plain Table in rainy 


Weather. I put on the Frame without a Paper, the 
graduated Side upwards,and plant it in fome conve- 
nient Place, whence'I can fee all the Angles as 
at O; then placing the Index upon the Table, fo 


as the fiducial Edge do at the fame Time go through 


the Center upon the Table, and the Lines upon 
the Frame of the Table cutting it perpendicular- 
ly at 360, (where the Degrees begin and end) and 
180, (the exact half) I turn about the Table upon 
the Staff-Head, till through the Sights (the Side 
mark'd with 180 being next my Eye) I tee the 
Angle A, and then ſcrew it faſt, obſerving where 
my Needle cutteth, and by back Sight caufing a 
Mark to be ſet up in the Line CD at the Point F, 
that the Inſtrument may be kept firm from moving 


| (or be rectify'd if it be mov'd) during the Work. 


And now the Line AO F paſling upon the Land 
from the Angle A, directly under the Sights of 
the Inſtrument to the Mark at F, 1s (as it were) 


the prime Diameter whence the Degrees of the 
| Angles are to be number'd, and accordingly I 


mark the Angle A in my Table hereafter to be 
exemplity'd with 360 Degrees. But to proceed, 
turning my Index with the fiducial Edge upon the 
Center, 'till I ſee the Thread cutting the Mark at 
B, the ſaid Edge cuts upon the Frame at 96 Deg. 


15 Min. which I note down for that Angle: 


The like Work I do, turning the Sights to C 
and D, (bur not to F, for there is no Angle, but 
| | only 
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only a Mark in the Boundary) and 1 find my 
Index to cut for every Angle as I have mark d 
them within the prick'd Circle of the laſt Figure, 
viz. 157 Deg. 35 Min. for CZ 225 Deg. 20 Min, 
for D, and 278 Deg. and 50 Min. for E. 

Then I meaſure (or cauſe to be ſirictly meaſur'd 
by 'others) the Diitances betwixt the Place wher 
the Inſtrument ſtands, and every Angle, and find 
them to be as I have ſet them upon the prick'd 
| — | Lines in the little Circle, v/z, 

Le MC. LIE 4 4 Chains 20 Links, B 4 
A 30⁰⁰ DG 420] Chains 3 Links, C 3 Chains 


B 76 15 4 03 84 Links, D 5 Chains 35 
157/35 3 84 Links, E 5 Chains 6 Links, 
1D 225 20 5 |35} And now my Table both for 
E 298 50 |6 % Lines and Angles is thus 
| 


| 


Doors. | ; 
Your Judgment will eaſily inform you, that in 
ſuch Weather we ſhall hardly ſtand to make our 
Table neat and formal, but any thing (how rude 
foever) that we can underſtand, deth the Feat, 
A Weh Slate with a ſharp Stile, (or for want 
thereof, a Black- Lead Pen and a ſmooth End of an 
hard Board like a Trencher) is more convenient at 
ſuch a Seaſon, than Pen, Ink, and Paper. But of all, I 
= would commend for Expedition a 

| Read-Lead Pen, whereby you may 
mark out every Angle neatly with one Touch up- 
on the Table it ſelf, juſt where it toucheth the 
Frame by Help of the fiducial Edge, and cloſe by 
It the Length of the Line from rhe Center to that 
Angle: All which may be eaſily clear'd off by a 
; wet 


| £ perfected, and the Work is 
ready for Protraction within 


my 


Tk'd | 
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Min. 
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— 


wet Spunge or Cloath ſo ſoon as you have pro- 
tracted. Or, if through the Spongineſs of the 


Wood, the Head of the Table (which we uſe to 
cover with Paper) were made a little reddiſh, 
what great Harm were that ? We are forc'd to do 
it more.real Wrong by the Points of the Compaſ- 
tes in the ordinary Way. | 5 

Fig. 37. Now to protract our Obſervation, I 


draw upon a Paper the Line AF at Adventure, 


ſo it be long enough, and ſtick a Pin in it at plea- 
ſure for the Center O, upon which I place the 


Center of the Protractor, ſo as the ſtraight Side 


(or Diameter) of the Protractor may juſt lie upon 
the Line AF, the Limb or Arch-Side being up- 
wards towards B; by Help whereof I make a 
Prick or Point on my Paper at 76 Deg. 15 Min. 


for B, and at 157 Deg. 35. Min. for C, aceor- 


ding to the Number neareſt to the Limb. 

Then turning the Protractor about on the Pin 
with the Arch or Limb down towards D and E, 
till the Diameter lie again juſt upon the Line AF, 
I number downwards from the right Hand to- 


wards the left, by that Rank of Figures that ate 


nearer to the Center, beginning 190, 200, &. 
and over againſt the Places where 225 Deg. 20 
Min. and 278 Deg. 50 Min. fall, I priek the 
Paper at the Side of the Limb, and through thoſe 
four Points I draw ſo many ſeveral Lines, (having 
laid aſide the Protractor) upon which, a nd allo 
upon the Line AO, I mark out by Points the 
true Meaſure of every Line (by a Scale) from the 
Center, and from thoſe Points drawing the Lines 


AB, BC, CD, DE, and EA, I have the true 


Plot of a Field. N 
: | Where 


dry Line CO. 
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Where note, by the Way, that we eſtimate 
Minutes, as well as we can, both upon the Frame 
of the plain Table, and the Protractor, accsunt- 
Ing half a Degree 30 Minutes; third Part 20; 2 
fourth Part 15, &'c. And though by this Means | 


* 


— 


it is impoſſible to avoid ſmall Errors, tis eaſy to 


avoid ſenfible ones: And the like may be ſaid 


when we protract by a Line of Chords, of which! 


now come to treat. 


Having proceeded in the Field as before, and 
made my Table for Lines and Angles, or done 
that which is equivalent by a Red-Lead Pen, I 
draw the Line AF, and having extended my 
Compaſſes to the Radius (or 60 Degrees) on a Line 
of Chords, I ſet one Foot towards the Middle 
of the Line AF, and with the other I de- 
Teribe a Circle like that in this Figure of a five- 


angl'd Field, but much larger, according to the || 


Length of the Radius : Then extending the Com- 


paſſes from the Beginning of the Line, to 96 Deg, 


15 Min. I ſet one Foot in the Interſection of the 


Circle by the Line A, and with the other Foot 


make a Mark in the Circumference of the Circle 
upwards, tewards the right Hand, and through 
at draw the dry Line BO, 

In the next place I ſubſtract the Angle 96. 15 
From 157). 35, where the Index cut for the An- 
gle C, and there reſteth 81 Deg. 20 Min. which 
I take off the Line as before, and ſet it upon the 
Circumference from the Interſection by BO, to- 
ward the End of the Diameter mark'd with F, 
and through the Point where it falleth, draw the 


In 


and 
done 
n, 1 

my 
Line 
1ddle 
de- 
fi ve- 


o the 
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Deg. 
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"Tn like Manner I ſubſtra& 155 Deg. 35 Nine 


20 Min. ant the 


Difference is 63 


; M. in, which "et from the Intetfection 


dowttwatds paſt the prinie Dia- 


meter AF, and through the Point where it. tall 


leth, draw the Line BU. 


Laſtly, having ſübltracted 225 this 


20 Min.” 


from 278 Deg. 58 Min: there reſteth 5 3 Des. 
Min. Which maſt be let we ane ards t 57 


through the point where tft 


left-Hand from the hots i i 
the Line E O. And now whe 


W ;1 a 
Urake? 
Fade 1 


particular Meaſures upon every Liſle fle, AA Mac 
the boundarp Lines, 48 Tmüſt hape t e ir L had 
us'd a Protractor, the Plor is Be tile e 
But for better Aſturange that T hade dbnd' my 
| 1 well, 21 take the e d of rhe "rag te 1 
Angle A OE upon its prop 151. 

Interſec tion: of the Circum {Wd 11 A _ 55 
Interſection by EO, and app! N Lite | 
of Chords, L find it 'to be Ir Deg. 18 row 
ought to be, for it ſhould' Bert apterniefit of 
2/76 Deg. 50 Milj; 10 360, and * e, 

And for fatther Satisfaction, * ids. 


the Degrees and Mintires of ay gh 1 N HHao 


5. 1j l Angles, which for Piaf T Ih 45 
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141, to any that is ingenious, and in part render 
waneceſſary by; the Method preſently following, 
I ſhall content my ſelf to give this general Hint. 
When you have from one Station taken in all 
the Angles you can ſee from thence, and then are 
to remove to your ſeeond Station, do juſt as you 
would do if the Table were 1 with a Paper; 
ouly it is at your Choice, whether you would 
guide our, l for Back ght by a Line that 
may of drawn upon the Table it 
ſelf, bon 9 © enter to the 9 on the 
Flame alghg Ahe  Aducjal Edge, or by noting only 
what Degrees.it cuts on either Side of the Center, 
che Edge paſſing through it, that by the Help 
thereof and the Needle, the Inſtrument. may be 
plas *d ,in the {ame Line and Situation as before, 


king in t Be of the Angles, if it can be, 
4 


Tas A ener tion muſt be taken after the | 
Manner. Bug co my ſecond Method. 
| 38. Let ABED berhe Fig gute of a Field to 
be REES Weather being bad, I fend my Aſſi- 
ſtan 1 of every Side, meaſuring 
it — cum ginning at A, who return 
ma ith Account of every Side, in Chains and 
Liakg: I I have; e them An ay igure, 
atid in 9858 Wings: v > 3 3 Ghains 
; 73. Links, 4 Chains 9 Lind ks, & c. In the 
— I make haſte 2 find the ye and 
without Curioſity plant the-Inftrument at B, and 
Tk Index on: the Wr 1 4 Nu #6 2 
Fre cutting 10 Deg. 15 Min, ke 
Rs 1 5 ts 126 Dow” 45 Min. out of 


8, 3D) N 
; a | 
[AY 


4 ST 


10 Peg. 15 Min. there reſt- 
lin for the: Angle, A; but Ly = 
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ra i cauſe I like not my.Quarters lo well as to fubſtract 
wy W there, I ſet them down thus : BA = the 
all Meaning whereof is, that B notes the Angle, 
are and CA the Lines meeting there, cutting 
you ſuch Degrees on the Frame; and the Reaſon why 
er; I fet A above, is yr more ready ſubſtracting after- 
duld . wards; then removing to the Angle C, ant 
that thence looking at B and D, I find the Index to 

e it 4 „% 4D £53 106 

the Cut as is here expreſs'd, C 1 5. 40 

only 


In like Manner I find at D thus, D Ley 05 


ter, 50 
e „Ee Eg fr. 4j 15 
fore, nd laſtl | 1 E 98. 30 
And laſtly, at A I find them thus, 25 
n be, | 9D 0. Þ 
ow | Thi: he; 3 1 8 
. 15 Dein One — Oe - FI Bd 1 
Id to I baſlte e 4. D. A Le. Cb. 3 5 
Aſſi- by Subſtraction fin! Af 89A Bj 3 77 
ring 116 Deg. 30 Min. for B 16/8 C\ 7 (v1 
turn the Angle 51 37 Deg. c 137 30 2 1D 4 & 5 
sand 30 Min. for C. 69 DP 67.152 E{ 9 G4 
gure, Deg. 15 Min. for D. E 129 35]E A 2 [29] 
ins 129 Beg. 25 Min. J 4 
nthe for E, and 89 Deg. 10 EE 
„ and Min. for A, as you find them on the Figure, 
„ and and in this Table together with the Length of 
„and the Lines. | : | „ 
look- Note, that there is a Way to find the Angles 
ut of Without Subſtraction, if at every Station you lay 
reſt- the fidueiak Edge over the Center, and the Divi- 
t be- ions 180 and 350, turning about the Head of tha 
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Inſtrument. upon the Staff, till through the 
Sights you ſee one of the neighbouring Angles, 
for the Index tyra'd upon the Center to the other 
Angle, will give you the Quantity of the Angle 
yourare at, but this exact planting at every An- 
gle is more tedious than the other, and therefore 
not ſo fit for wet Weather. It now to protradt 
this Plot: | | Is 
'Firit, by my S:ale, Rule, and Compaſſes, 1 
draw the Line A B in Length 3 Chains 73 
Links, ending at the Point B; then laying tne 
Center of my Protractor upon the Line A B, ſo 
as the Center of it be upon the Point A, and that 
end of the Diameter from which the Numbers 
are feckon'd on the Arch or Limb towards B, I 
narea Joint for me Angle A at & Deg. 10 Min, 
by the Guidance whereof, and the Point A, I 
drew the Line A E, which according to my 
dcaie, muſt be 2 Chains 29 Links. 

In like Manner placing the Diameter upon 
A E, juit as it was upon AEB, and the Center 
pon the poins E, I mark out by the Limb (for 
the, Angle E) 129 Deg. 20 Min. by which ! 


Graw the Line E 4), 6 Chains 64 Links. 


In the next Place, I bring the Center of the 
Prot actor to the Point D, its Diameter lying on 
the Line ED, and its Limb towards A, by 
Which I prick out 67% Deg. 15 Min. for the An- 
zie at Di and draw rhe Line 1 Chain 88 Links. 

Eaſily, the Center being at C, and the Dia- 
meter upon the Line N C, in ſuch Manner as be- 
fore at other Angles, I prick out by the Limb ot 
Arch 13 Deg. 20 Min, and draw the Line C, 
fooar P/my Plot ſhould cloſe; and if rightly _ : 
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the Angle at B will be 116 Deg. 30 Man. and 
the Side B C 4 Chains 91 Links, which by 
Meaſure J find fo to be. | | | 

But if I plot by a Line of Chords, I am not 


bound to this Order, but may go from A to B, 


and ſo round that Way if I pleaſe, which I could 


not fo well do with a Protractor, without recko- 


ning my Numbers backward,yet it muſt be grante& 
that a Line of Chords neither doth the Work fo. 


quickly nor conveniently, for this is the Way. 


When 1 have drawn the Line A B of a right 


Length, I ſet the Compaſſes to the Radius, ard 
placing one Foot of the Compaſſes in the Point B, 


and with the other deſcribe an Arch of a compe- 
tent Length, beginning at that Side of the Line 


AB that is deſign'd not to bs the inward Side, 


and upon this Arch, 116 Deg. 30 Min. mult be 
ſet; bur becauſe my Line of Chors gives me only 


9o, I ſer them firſt on from the Line A B, and 
then take off the Remainder 26 Deg. 30 Min. L 


join them to the go upon the Arch, making a 


Point, through which the Line B mult be drawn 


of a due Length. In the like Manner muſt I do- 
at CE, but the Angles at A and D need no ſuchr 
piecing, being capable of being mea ſur'd out by a 
Line of Chords at once, 

Nor do your Angles only give you Trouble in 
this Kind of Work, but oft-times your Lines will 
be found too ſhort to receive the Touch of an 
Arch upon the Radius, eſpecially if the Line of 


Chords be large, and your Scale little; and ſo 


ir may often fail out when you uſe the Protra- 
ctor upon ſuch ſhort Lines as AE and CD of 
this laſt Figure: In which Cafe a Rule mult be 


L. 3 „ © 
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apply'd to them, and they muſt be extended to a 
due Length, that the Arches may meet them 
Without the Figure. And if thoſe Extenſions 
of Lines, and deſcribing of Arches, fpoil the 

Beauty of your Plot, the Matter is not weighty, 
tis ſo eaſy to be Mriev'd; for if, you lay on a 
. clean Paper, and prick thro? every Angle, Lines 
drawn between thoſe Points, will give you the 
Plot neat and perfect. et. | 

One Thing more before I cloſe this long Chap- 
ter. The Artiſt ſometime loſeth his Labour of 

Protraction through ſome Error in the Field, fo 
as his Plot will not cloſe ; *tis therefore good 
to know, before you begin that Work, whether 
it will or no; for which Purpoſe if we take a 
Number Jeſs by two than the Number of Angles 
in the Plot, and thereby multiply 180, that 
Product being found to be equal to all the An- 
gles, the Plot will cloſe, and ſo it appears by 
our Plot in this preſent Work; the Multiplier 
being 3, becauſe the Angles are 5, and the 
Multiplier muſt be two leſs than the Number of 
Angles | | | 

„FF Deg. Min. 
180 3 
3 116. 30 


FOR AY ns Sana nan 8a ko at 2 


540: 


This Kind of Tryal is grounded upon two 
Principles of Euclid and Kamw, mention'd. n 
” 5 | 8 To 


6— com——_———_—_ 


| Diſtances taken by the plain Table, 117 
the firſt and third Chapters of this Book, ſhew- 


ing that in all plain Triangles, all the Angles 
taken together are equal to two right Angles, 
and that the 


Sides (conſequently the Angle al- 
ſo) of every triangle Figure, are more by two 


than the Triangles of which it conſiſleth: But 
I think it not proper to be large in ſuch Things, 


whereof my young Artiſt is like to make but 
little Uſe; for when all is done, I confeſs, with 
Mr. Ving in his Art of Surveying, Lib. 6. Chap. 
15. that this Way of plotting by the Degrees, 
is far more troubleſome, tedious, and liable to 
Error, than the other Ways upon a Shett of Pa- 
per; and therefore not ordinarily to be us'd, but 


w hen Neceſſity compelleth us. 


. 


CHAP, XX. 


Concerning taking in acceſſible Diſtances by 
the plain Table, and acceſſible  Altitudes 
by the Protractor. 


/ Fig. zo. 5! e's Subſtance: of what is to be ſaid 


for the firſt of theſe, is gather'd 
from the Inſtructions given for plotting a Field, 
by meaſuring only the ſtationary Diſtance ; but 
to make the Caſe more plain to an ordinary Ca- 
pacity, ſuppoſe the Line AC to be the un- 
known Breadth of a River, over which a Bridge 
of Boats is to be laid, and the General (that he 
may inform himſelf what Store of Boats and 
Planks 


— 


j 
0 
7 l 
} 
' 
| 2, 


a. . — A. * 
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Planks is neceſſary to be brought down) com- 


mands me to tell him the true Diſtance from A 


where he is at preſent, to C a little Boat-houſe 
on the otner Side the Water.  _. 

To fatisy 5. SV J plant my Table co- 
ver'd with a Par at A, cauſing one to ſet me 


_ bp a Mark at B, at a good Diſtance from me, 


along the Bank of the River, (the farther the 
better, if Diſtance do not Hinder Sight :) Then 
having choſen a Point to repreſent A, and laid 
the fiducial Edge upon it, I direct my Sights to- 
Wards © and B, and ſtrike Lines towards them, 
Which done, I ſet up a Mark at A, and from 
thence meaſure to B, (6 Chains 32 Links) and 
fo plant my Inſtrument at B, laying the fiducjal 
Edge to the Line AB, and turning about the 
Head of the Inſtrument upon the Staff, till 
through the Sights I Spy the Mark at A, and 
then ſcrew it faſt, 5 

In the laſt place, I take 6 Chains 32 Links off 
my Scale. and ſet it on the Line AB, from A 
to B, and laying the fiducial Edge to the Point P, 
from thence direct the Sights to C, and draw the 
Line BC, meeting or cutting the Line A C in 
C : So ſhall the Space A C meaſur'd on the Scalz 
(viz, 8 Chains 29 Links) be the Diſtance deſir', 
and becauſe the Chain is 22 Yards long, if J mul- 
tiply &. 29 by 22, the Proluct is 182 Yards and 
3+ of a Yard, which by Reduction is ſome lit 
more than 13 Inches and + of an Inch. 

Now, to take the Height of a Tree, Tower, or 
Steeple by a Protraſtor, without any Arithmeti- 
cal Operation, hang a Plummer with a fine Silk 
Thread at the Center of it, and hold it Nedfaſt'y 

. WII 


To caſt up Land by a Table. 1 = 


_—_— 


— 


com- [with that end to your Eye, where tie Numbers 
m A begin, then look ſtrait along the Diameter, as ir 
2ouſe BY you were to ſhoot in a Croſs-Bow without a Sight, 
(till removing backward and forward as there 3s 
co- O-caſton) *rill ycu ſee the rop of the Tree, Tower, 
t me or Steeple, and the Thread at th&ſame Time fall up- 
ime, on 45 Deg. fo ſhall the Diſtance from your Eye to 
- tha the Tree, Tower, or Steeple, meaſur'd in agfHori- 
Then 'Zontal or level Line, together with the Height of 
laid your Eye above the bottom of it, be equal to the 
8 to- Height thereof. N 
hem. If either for Convenience of Sight, or any other 
from Reaſon, you think good to ſet the other end of 
) and the Diameter to your Eye, then the Thread for the 
ucial Trial aforeſaid muſt fall upon 135 Dg. inſtead | 4 
t the of 45. Other ways of doing this Work by this 1 
till BY Inſtrument (or a Quadrant) with the Help of = 
„ and Trigonometry, and by other Inſtruments, I for- [ 
bear at preſent, (till I write a ſecond Part) con- U 
cs off Iidering whoſe Benefit is here intended. 1 
ts _ | ue et op H 
the | ST | 
SP”. CT H A P. XX. % 
3cal . EN | | ? 
ron Of caſting up the Content of Land by a Table, 
mul- WE» Jo TO - 
8 and 3 up the Number of my Chapters to 
little I an even Socre, I ſhall add one at the Deſire 
of my worthy Friend Mr. S. L. before mention'd, 
r, or (to whoſe Experience and Communicativeneſs I 
neti- acknowledge my Self indebted for the Notion of 


Silk 
faſtly 
WI 


meaſuring crooked Land or Doles àt the Middle | 
and both Ends, marking every Where how the © 
| 1 8 | Diviſions - 
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— 


. 


Diviſions fall, as is mention'd in the beginning 
of Chapter 15.) concerning the Uſe of a Table bor- 
row'd out of the 346th Chapter of Mr. Leybourn's 
Compleat Surveyor, ſecond Edition, Page 271, 
which with the | 


ſe take as followeth. 


his Table conſiſts of three 
Columns, the firſt containing 


Links, the ſecond Roods, (or 


- Quarters of Acres) the third 


Perches ; and the Uſe of it is 
thus : 

S ppoſe a Fel: 

7.25 to be 7) Chains and 

5.50 25 Links long, and 

5 Chains 50 Links 

36250 broad, thefe by Mul- 

3625 tiplication make 


625 98750, (as here is 
: Ro ——— 5 


3.98750 Figures being cut off 
| towards the right 


| Hand, the Figure 3 fignifies. | 
Acres, and the reſt, viz. 98750 


denote Parts; and to reduce 
them into Roods and Perches, 
Il firſt fubſtradt from 


ARP 98759 the greatelt 
-—— Number of Links in 
3 3 24 my Table that can 


14 be fubſtracted from 
-=—— It, viz. 99000, (and 


313.38 fut down for it 3 


Foods 24 Perches, 
which I find over againſt it in 


ER o WO 


the 


9 
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the annex'd Columms) and the Remain being 8150s 
I look in the Table, and find over againſt it 14 
Perches, which by Addition makes 3 Roods 38 
Perches ; ſo is the whole Content of the Field 
3 Acres, 3 Roods, 38 Perch 
But note here, that if the Rem nder after the 
firſt Subſtraction cannot be found in the Table, 
you may take the neareſt to it, ſo the Error will 
be but part of a Perch. = 5 


for Example. 


_ 9.35 being the half Perpendicular, and . 23 the 
Bale, give for their Product 6.78465. The 6 
ſignifies Acres, and from the reſt 50000 being 
ſubducted, (to which 2 Roods 32 Perches anſwer) 
there-reſteth 8405; which, becauſe I | 


cannot find in my Table, I take the ARP 
neareſt, which is 8125, to which 13 6 2 32 
Perches anſwer ; fo the whole Con- 7 
tent of that triangular Cloſe, is 6 A- — 
eres, 3 Roods, and 5 fquare Perches, 6 3 08 


and a little better. 
Hut Manum de Tabula —Tx . 

I am at preſent taking Leave of my Country- 
man; and ſuppoſing he brought with him any 
competent Stock of natural Capacity, and ſo 
much Arithmetick as enabl'd him to add, ſub- 
ſtract, multiply, and divide, I dare make him 


deritand me, as I to be underſtood, whether 1 
have not perform'd what I undertook in my Tis 
tle, or ellewhers, 15 


1 1 * 


judge, after he hath as faithfully labour d to un- 


ADVERTISEMENT. 


HE Authoy 1 ulerh i in Winter and FE | 

5 Seaſons te, young Gentlemen, and o- 
thers, at his Habitatien near Dunham in CBeſbire, 
and to inſtruct them in theſe Parts of the Mathe- 


WMaticks, viz. 
Whole W Y 
n Frations, _ 
Balancing Accounts, 


Ait B- 
metick. 


Decimals, 
Artificial by 


Logarithms, 
) inſtruments, 
| Symbols, or Asche 


The Doctrine of 25 7. vianges 
| a \ Meaſuring Superficials, and particu- 
Geometry and larly Lands alleſual Inftrumenty 


K  JMeafuring of ſolid Bodies. 
Gaug ing of Coſts... 1275 
The Dockrine and Wo of Globes, and HPberical 
Tyiang les. 


The Prinäipios of Aſtronomy and Navigation. 
The Art of Dialing, by Logarithms, Scales, and 
Scene ice W de. 
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CONTAINING 


FI - Taka PROBLEMS, 


TOQUC HING 


Compound-Intereſt and Annnities. 
BEING 


Part of a LETTER ſent by the 
Author, to his worthy Friend Mr. 
John Collins, F ellow of the Royas — 


Society, 


Together with 


0 A quick and eaſy Method to con- 5 
Fd tract the Works of Fellowſhip and Ab 
ligation alternate. 


MY — 4 6. 82 Pd 


LONDON, 


Printed in the Year 1716. 
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Twelve Problems, 
TOUCHING 


Compound-Intereſt and Annuities, 
expreſsd in Symbols, to be reſol- 
ved by Logarithms, jr/t preſented, 
in twelve ſhort Lines, 19 the Right 
Honourable the Lord Delamer; af- 
terwards explain d by the Inven- 

tor Adam Martindale, and by his 
_ Conſent preſented to the Royal So- 

plyd to pertinent Queſtions in a 

practical Way, to make them more 

plain and uſeful, 


1 Problems are diſtinguiſh'd into three 
A Ranks, whife Symbols are thus to be un- 
derſtaod. | 


2 Principal, common to 
Kate, viz. I I. with its Rate, all the three 
7 Time, Ranks. 


Amount or aggregate, proper to the firſt Rank. 


Sum of Principal and Arrearages, proper to the 


tecond Rank. 
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ciety by Mr. Collins, and now ap- 
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124 Compound-Intercft and Annuities. 
d Difference of Prin:ipal and Worth, proper tc 
the third Rank. HR -1 
Their Capitals ſtand for the Logarithms of the 


Numbers fignify'd by the ſmall ſymbolical Let- 

ters before- mention il. ä 
D. ſignifies Data, Q. Quæſita, Prob, Probiem, 

Re /. Reſolution. Ez 


Fhe firſt Rank, concerning Compound-Intereſft for 
a ſingle Sum of Money. | 


1. Prob. D. = 7. ©. a? Reſ. Rib P=4 
Prob. D. 3 „ 15 8 p ? Ref. 4— Rl =P 
f Ne 


9 — 


Frome 
4. Prob. D. p, a, r. ©. 1? Ref, A—P=: 


R 
Examples relating to the four Problems in order. 
Queſt. r. What will 151. 10s. amount to in 12 


Years, at 6 per Cent. Compound-Intereſt ? 


Anſw. 311. 35. 9 d. 1 2. as appears by the 
Work. 1 OY | 


R. viz, of 1,06==0.25306 
. To 12 


Rt 
15.5 


1 31.188 


Lo 


Jer. 
112 


the 


Queſt, 


| | 


FF I III 
FEY * — 
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"a 2. V. hat s 31 l. 38. 1 dus twelve 
one, 3 after 


Years hence, worth 15 ready N 
6 per Cent. Compound-Intereſt? 
ſw. I5 J. 10 5s. as here appears. 


A. N. 182 r. 494004 
==0.025 306 
b 12 
OFOOIL 
025 306 


Rt==0.3036 72 
4— P=I15. 5 =I. 190322 


ueſt. 3. 4t what Rate of Compound-Intereſs 
will TT IO s. amount to 31 J. 35, 0 2 q. itn 
twelve Years ? 2 


Auf w. At 6 per Cent. as here, 


A=1.494004 
P=r.19038% 


o. 3036702 * 


——— — 


ans fn (0.025396= 1,00 


* 
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| 
[ © Queſt, 4. In wha Time will 15 1. 10 8. amount 
| f 10 31 l. 35. 9 d. 1 q. at 6 per Cent. 9 
I; Intereſt ? | 
| Anſw. In twelve Tears.” 
Ml A==1.494004 
i 21.198332 


—— 


A. oz 5 306) 0303672 (12=7 


0 


The ſecond Rank, touching Ammities in Ar- 
rear, grounded upon theſe two Axioms. 


F 
P 
mu a — i — — — 
7 a =_ 2 1 
1 ; * — * ' 1. Y n 
* # > 
— — rats — — ers oe 


— 
. — Em >. 
CO 


I. The Annuity and Rate E Intereſt being gi- 
ven, the Principal correſpondent to that Annui- 
ty, is in Effect given alſo, being eaſily found by 
the Rule of Three, thus; 


> a — — Fe _ wy 
— — _ — — — — - - 
_ hat FEY ds = 2 onroeagor ee” oo * 
_ F> bp n 
* . p f "3 
WY" SS : 
- l — e 


As the Intereſt of any Principal (ex gr. of t, 
10, 109, 1000, Sc.) is to that Principal, / 
the Anfluity of Penfion zo its Principal. 

2. The Sum of the Principal and Arrearages of 

all the Payments being found, the Arrearages a- 
lone may be obtain'd by lubſtracting the Princi- 
pal from that Sum. 


I Prob. 
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2 1 Prob. D. p, , 1. © 5? Rela N. TS | 
d- 2 Prob. P. , r, t. 272 Reſ. . Rp © | 
| 3 Prob. PD. 2, , 1. Dr? Ref, TR — 
| 1 7 | ; 
4 Prob. D. p, s, r. At? Ref, — Pr 
Examples ſuited to the firſt and laſt of theſe 
Four Problemes. | 
Queſt. 1. V Hat will 33 l. per Annum amount 
| 20 in 14 ears, at 6 per Cent. Compound-Intereſl 2 
Ar- Anſw. 693 l. 10 5. as here. 
N 6 . I00 :: 33 
> © * 33 | | 
gf | 30O 9 
nnui- N 300 . = 
3d by | OE "NR 
6) 3300 (550 
30 
of f, 8 
, ſo 30 
30 . 
ages of — 
＋ 5 
11 
_ K=0.035036 7 
= I4 #1 
O. 101224 Lil 
1 Prob. Ao 1 
© 354084. 


NIC. 
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Ri==0.354384 
P==2.749363 


$=3.09464J=1243]5 
. 551 


69315 


- Queſt. 2. In what Time will 33 I. per Annum 
raiſe a Stock of 693 l. 10 s. at 6 per Cent. Com- 
pound-Intereſt? ET | 
Anſw. In 14 Years, as here is evident. 
6 ., TOI :: 33 0 


550 ＋ 693.5 1243.5. 


$2=3.094647 
22.740263 


% 


/ 


— ads oor non mann dm mn a, 


25300) 0.354285 (14 
| 25306 


— 


101224 
101224 


A 


3 
The third Rank of Problems touching Anmu- 
ties anticipated or bought for a Sum in Hand (or 
that which is equivalent) ar Compound-Intereſt 
diſcounted, is bottom'd upon the former of the 
two Axioms above-mention'd, and this that fol- 
Joweth : | | 
Axiom. If th2 Difference of the Principal and 
Worth be once found, the Worth is eaſily obtain- 
ed by ſubſtracting that Difference from the 3 
EEE. pal, 


» — 
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cipal, which is ever greater, being the Worth of 
the Annuity at that Rate for aver, | 


1 Prob. D. p, r,t. Ad? Ref. P—Ri=D 

2 Prob. D. d, r, t. Cy? Ref. D+Rt=P 

3 Prob. D. 2, d, t. © r? Rel. P——D=R 
2 

4 Prob. D. p, d, r. Qt? Ref. . — D 


Examples fitted to the firſt and fourth of theſe 


Problems. | 
Queſt. 1. Vhat i 17 l. 108. per Annum 70 con- 
zruue for 11 Years, worth in preſent Money, at 8 
per Cent. Compound-Intereſt allow'd to the Pur- 
chaſer ? 
Auſw. 1241, 18s, 84. as here is ſhewn, 
& « 100: : I-52 
17.5 
500 
709 
100 


„:!:... a Fra 


8) 1750.0 (218.75 ; 


0 
R=0.033424 
. 


03344 
033424 


CR ND al 


Ft==0.367664 
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x 
4 
£ 
1 * 
it 


+ 
UP 
1 

4 

1 x 

e 

» 

x 


— oo = 
— 


— — * 4 
22 r 
rr, ̃ ̃˙,¾¶üe rr . 


130 Compound-Intergſt and Annuities. 
 Prm2.339948 
Rt==05367604 
-218175 
 Dzzl.97224z931817 


1241933 


Note, That if inſtead of ſubdudting Az from P, 


IT had turn'd Rt into the Arichmetical Comple- 
ment 9632335, and added tbat to the P2.339948, 
it would have done the ſame Thing in a more 
convenient Manner, (ſave that it is not ſo ſuited 


to the Letter of the Problems) as here is evident, 
10 being rejected (as in this Caſe it muſt ever be) 


from the Index. 


0.033424 
TT 


032424 
023424. 


- O. 367064 


0.632335 | 
2.339948 


1.972283 


Queſt. 2. In what Time will 17 l. ro s. pay of 
a Debt of 124 1. 18 8. allowing the Creditor afic 
& per Cent. Compound: Intereſt ? 

nſw. In 11 Years, thus manifeſt. : 
| Ne np oa « 10 


| oy | 
De- 
48, 
10TE 
ited 
ent, 


r be) 


s pay of 
itor afis 
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& * ge 
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8. . 100 : 175 „218.752 
124.933 


— mmomommommmnacn————_ 


03.817==d 


 P==2.339948 
D==1.972284 


R==33424) o. 307664 (11 


O 


Any one that underſtands the very Elements 
of Algebra, may contract theſe twelve Problems 
into three; fot the firſt of any Rank will, by Re- 
duction, Application, and Tranſpoſition, produce 
the reſt. Then the Work of the ſecond Rank 
may be perform'd by the firſt, if one but under- 


mand, that inſtead of the Penſion, he muſt take 
the principal Correſpondent to it, and work with 


it 'till he have found the Amount; from which 
the Principal muſt be ſubducted, when the Ar- 
rearages of an Annuity are fought, and ſo pro- 
portionably in the reſt of the Problems. | 

My noble Lord Delamer only noted down, for 
his own Uſe, Rt. PA, and P— AED; by 
which, and a fmall Canon of Logarithms, he 
will quickly anſwer any Queſtion of this Kind. 
But for the Help of young Mathematicians, I 
have fer them forth thus explicitely. 

The only Ineonvenience of any Im ortance that 
J can yet difcover in this Method, is, that in 


bath Ranks concerning Anmiries, the ſecond 
8. 10 and third Problems are rather for U<monſtra- 


tion 


Linne 
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tion of the other, and. to compleat the Rounds, | 


than for any other great Uſe, proceeding upon 
ſuch Data as are ſeldom given for finding the 


Penſions and Rate, (or if they were, the Work 


would be render'd uſeleſs) yet we are not left 
without ſufficient Help to find out Penſiens or 
Annuities by plain and proper Data. For in Re- 
ference to the ſecond Rank, if the Arrearages 
(or Stock to be rais*d) with the Rate of Intereſt 
and Time, be given for finding out ſuch an An- 


nuity, as at ſuch a Rate, and in fo much Time, 


will raiſe a given Stock by its Arrearages, tis ea - 
ſily found thus: 3 | 

Suppoſe an Annuity at Pleaſure, and by the 
firſt Problem of the ſecond Rank, find out its 
Arrearages ; then ſay by the Rule of Three. 

As the Arrearages found, 0 the ſuppos'd An- 
nuity ; /o the Arrearages given, 0 the Annuity 
requir'd. | | | 

For clearing whereof, let this be the Exam- 


E. 

Queſt. What Annuity will, at 6 per Cent. Com- 
pound-Intereſt, raiſe a Stock of 693 J. 10 s. in 14 
Tears? | 

Anſw. 33 l. per Annum, as here is manifeſt. 

Suppoſe 307. then the Work goeth on thus: 


6., 100 :: 30 

* | 

„99 2000 (506 
9 


h——— 


E. o. 


| 
| 


I 
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R. 0.025 306 


14 | | I 
| O. 101224 N 
6 0.25 306 
Kto. 354284 | 44 
| 2.698970 | | : 0 
S==3.05 3254=1130[46 s 1 
5 . | F 
630146 4 
630.46. 30 :: 693.5? 
630.46) 20805. 0 (32.999 


44946 


Here we account 32.999 for 33, being ſo much, 
& within an inconſiderable Trifle. 
3 Likewiſe in Relation to the third Rank, if the 
: Worth, (or Price) Rate, and Time be given, and 
the Penſion to be purchas'd, be requir'd, find the 

Worth of any ſuppos'd Penſion by the firſt Pro- 
blem of the third Rank, then the Proportion 
ſlands thus | 

As the Worth found, fo the ſuppos'd Annu- 
ity; / the Worth (or Price) given, to the 
q Penſion requir'd ; as in the Example follow- 
E. 0. ing. | 


N Queſt 


7 


— 
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Queſt. What Anmity, to continue eleven Years, 
will be purchas'd for 1241. 18s, 8d, at 8 d. per 


Cent. Compound- Intereſt 2 


Anſw, 17 J. 105. as here. 
Suppole 127. Then 


——_— 


8100 23 32? 
12 | 


R=0.033424 
3 IT 


0.033424 
0.33424 


Atrææo. 367664 


Pz. 176091 
tro. 36766 
e eee ee 
1. 808427241332 
851668 
85. 608 


* 
85.608 . 4 191467 


U 


DDr 7 
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A A 


85.968 . 12 : 1240332 
| | 12 


24080 
124933 
85.668) 1499.196 (17.5 


60 


If the Interval betwixt every two Payments 
be leſs than a Year, conſider what Part it is; 
whether 2, +, , +, + 5+, Cc. and by the 

Denominator of the Fraction fignifying that 

Part, divide the Logarithm of 11, and its Rate 
of Intereſt, (uſually, calld the Legarit hm of the 
Kate) then the abſolute Number anſwering to 
hat Quotient, bring made leſs by an Unite, 
ill be a new Devitor, whereby dividing the 5 
en Penſion ſo payable, half, yearly, quarterly, 
Fc. the correſpondent Principal will appear in 
he Quotient, with which you may proceed, as 
Ir the Payments were ſo. many yearly ones; as 
This next Example ſhews. | | 

Queſt. 1. What is a quarterly Rent of 3 l. 15 8. 
2 continue thirteen Years and one Quarter, worth 
ready Money, at 6 per Cent. Compound- Intereſt * 
8 4:/w. 137 J. 105.1 d. as appears here. | 


| 
2 
| 


A) 0.02530) 
0.000 3Z206==1[01467J 
= pd 


02467) 


— — 


— pn! . 


_ 2 
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— - 
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Number of (uuarters 53 


7 
F 
% 


. 
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= 01467) 3.75000 (235.623 
1039 | 
2 Rao. oo6 320 


0.018978 
0.31630 


| + Rt=0.335278 
Ar. C. g. 64 
P 2.307600 


| 2551623 
2.67232i==Itofllg9 


1371504 


Whereas I multiply the fourth Part of the 
Log. of the Rate, viz, 0.006326 by 53, (the 
Number of Quarters) I might as well have mul- 
tiply*d the whole Log. of the Nate, viz. 0.025306 
by 13.25, f. e. thirteen Years and one Quarter, 
and it would have been full as exact, or rather 
more, (two Places being cut off from the Loga- Þ 
rithm ſo multiply'd towards the right Hand:) I Þ 
lay, rather more? exact, becauſe there remain'd 2 
hen J quarter'd the Log. of the Rate. 


Queſt, 2, 


pa py O 2 4 


— 


| 
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4 


— 


; 5 1 | : | „ A 
Queſt. 2. Vhatis5 s. per Wegk, to continue ſe- 
ven Tears and three Quarters, worth in ready Money, , 


r & per Cent. Compound-Intereſt? 
Anſw, 75 l. 17 4. 8 d. 2 7. 


590. 033424 (O. oo064 f. oorꝗ8 


— — — —— 


: 7 
0148). 25000 (168.918 
136 5 
Nr. o3 3424 


0 . 
4 


1 


Rio. 25 9036. c 

Ar. No. Joo 

Pz. 2276075 

| — I64;78 
1.9606 38==931033 


EY 


8 751885: - 
„Here I multiply'd (not by the Number of 
Weeks) but by the Number of Vears and Quar- 
ters, cutting off two Cyphers from the Product. 
And I alſo took the Arithmetical Complement: 
of 0.259036, viz. 9740963; and added it to the 
Log. of the Principal, initead of lubſtract ing the 
Log. 0.259036 from it. | 
Laſtly, As to the Rate of Intereſt, according 
to the Senſe of Dr, Newton, Mr. Dary, and o- 
N 3; be thers,, 


\ 
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thers, I ſee not Why this Method may not be 


made Uſe of, as Mell as any ether. This uni- 
verſal Rule being firſt underſtood: In Queſt ions 
belonging to the ſecond Rank, tlie greater Rate 
of Intereſt, the greater Arrearages; and the leſs 
Rate, the leſs Arrearages, But in Queſtions be- 
longing to the third Rank, the greater the Rate of 
Intereſt, the leſs the preſent Worth, (or Price) and 
the leſs the Rate of Intereſt, the greater the Worth, 
& vice verſa. I ſhall ſhew this in anſwering the 
Queſtion following, concerning a yearly Pay- 
ment of x J. becauſe that, by bare Multiplicati- 
on, may eaſily be apply'd to any other. 

A Field worth I J. per Annum clearly, is of- 
fer'd to be let 11 Years for 15 J. to be pay'd at the 
End of thoſe Years, What 1s the Rate of Inte- 
reſt demanded for the ſeveral Payments? 

nſw. Firſt, I fuppoſe 6 per Cent. and trying 
it by the firſt Problem of the ſecond Rank, I 
nd the Arrearages to be but 141. 19s. 5 fl. 
Which is 6 d. 3 9. too little. 5 | 

Then trying what the Arrearages will amonnt 


0 at 6.2 (or 6 l. 4s.) per Cent. | find 15.13, or 


15 1,25. J d. 19. Perceiving then I have o- 
verſnot my Mark, I make my third Tryal at 6.1 
(or 61.2 5.) per Cent. and the Reſult is 15. 05, or 
15 J. 1s. which is pretty near, being but 1 5. a- 


dove the Truth. 


But that I may yet bring it nearer, I firſt ſuib- | 


__.Nra&t the Reſult at 6 per Cent, which is 14.971 


from the Reſult of the Arrearages at 6. 1, vlg. 


15.05, (becauſe theſe are the Reſults that come 


neareſt to the Truth) and their Difference is 


079. | 
4 1 


Ulit 


W Or 


0 - 
0.1 1 
, OT i 
4 


ſub- 


oe! 
Viz, 
Me 
> Is 


2. J 


or 6 J. Of. 8 4 


# 
U 


— * 
— Pane 


— — — —2 
2. J ſubſtract the Raids x ne Rate Cr 

_ _ 6 Trom the Rate 6. r, 
3 I ſubſtract the neareſt Reſult 


w I ng (as follower) o l 


036 
079 . 1 :: O29 FR 


T 


+079) .0290 ( 0367 
, — a 0 5 : 


Which +0367 being added to 6, gives 6 O26 
And that this Rate cog” Com ound-Interets 
the following Work. cy litteth, IS plain. by 
| 6.0367 . 100 :: x 

— 


- 


6.0367) 00. Ooo0 (16. 565 


| 20245 
A. 0.025456 
TT 

— 
90.025456 
9.25456 

— . 

O. 280016 
1. 21919 t 


ſr TT 


5.499207==} 17563 
107565 


oo  wmu_n_y 


F5!11c00 Put 
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But perhaps it will be laid, that tho” in this, 


and all other Mattkrs foregoing, I agree well e- 


nough with the learned Authors before-menti- 


on'd, and others that have writ of thefe Sub- 
jects; yer, in my Country-Almanack for the Year 
1677, the fourth Problem agrees neither with 


them, nor what I have here written, but appa- 


rently claſheth with them. 


I confeſs this Charge had been very juſt, had 
that Problem been deſign'd for the ſame End, and 
produc'd a diferent Effect; (for in ſuch a Caſe, 
to differ, is to contradict.) But foraſmuch as in 
my very Entrance upon it, I began thus: There wv 


a Problem in ſome learned Mens Works, ſeemingly 


of the ſame Importance with this, but indeed much 


different both in the Deſign and Effect; and after 


in anſwering Object ions, ſhow wherein the De- 
fign differs, I cannot but admire the Undertakings 


of that able Artiſt, who was ſo much at Lei- 
ſure, as to prove, with a great deal of Pomp, that 
mine will not attain the End for which I declar'd 
it was never deſign'd, as clearly as Words can 
utter it. A Sword may be a very god one, yet 
a very ba Inſtrument: to fell Trees with. But J 
hear he 1s dead, and I ſhall rather lament the 
Loſs of him, and divers other famous Mathema- 
ticians, (which Death hath of late depriv'd us 
of) than unneceſfarily to expoſe the Impertinence 
of his Paper to the publick View); or fo much as 
name him, to the Prejudice of his Memory. But 
from henceforth 1 expect from. all ingenious Per- 
ſons, that they neither take for granted what [ 
profeſſedly deny and diſprove, nor urge my Ob- 
0, | jections 


T 
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of my Anſwers. 


jections againſt my ſelf, 3 taking Notes 
For underſtanding of whatfollows, it were ve- 


ry convenient to have inſerzed herein the whole 


Diſcourſe in the Conntry*Almanack about this 


Buſineſs; but becauſe this little Paper cannot af- 


ford it Room, I ſhall only point briefly at the 


_ Deſign and Management; and anſwering all the 


Objections I ever met with cf any ſeeming Im- 
portance, make Things as clear as I can in ſo nar- 
row a Compaſs. The Deſign was to diſcuſs, in 
plain Language, (ſuitable to Country-mens Un- 
derſtanding) this practical Queſtion wherein they 
are oft concern'd, viz. Whether it be more Ad- 
vantage for the Lender to receive for 100 J. in 
Hand, Compound-Intereſt at 8 per Cent, viz, 
111,715.74. 39. at the End of ſeven Years a- 
bove the Stock of 100 J. ſuppoſing it can be le- 
pally aſſur'd, (as in Ireland it may, and in Eng- 


and by Fquivaletice in Goods or Lands, without 
mentioning Intereſt) or to enjoy a Farm for fe-. 


ven Years in Conſideration of foo J. that will 
clear him juſt 20 J. per Annum ? 


My Anſwer was, That the former was the bet 


ter Bargain, (and conſequently the higher Rate 
of Intereſt for the whole Stock during the whole 
Term) for which I gave in theſe Grounds under 
the feign'd Perſons of 4 and B. - 

r. A is to receive (as is ſaid) 1/1 l. 7 8. 7 d. 
3 9. and if B, who takes the Farm, receive not 
equi alent, his Rate of Intereſt is lower. 

. B receives only 140 J. by 20 l. per Annum; 
ony he hath the Advantage to improve the ſeve- 
14] Payments from the Time they grow due, to 
the End of the Term. 3. Theſe 


— nem . 
4 = 
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3. Theſe muſt bZcompured at ſome certain Rate 
of Compound-Intwelt ; for to compute them at 
no Rate of Intereſts; or at Simple-Intereſt, or one 
taken up arbitrarily, will not ſute the Caſe, 

4. The Rate tolerated by the Statute, viz, 6 


Fer Cent. under which none will take, and above 


which none dare expreſly bind any to give, and 
at which any reſponſible Man may be fitted, is 
to be preferr'd before any other. 

5. At this Rate the ) Payments will amount 
but to 167 J. 17 s. 6 d. = | 

Of theſe 5 Pillars, the 1ſt, zd, and 5th were 
never attempted to be ſhaken by any that I know 
of: What Aſſaults have been made againſt the 
other two, or Defign of the whole Fabrick, I 
ſhall briefly conſider ; and I find them (beſides 
thoſe anſwer'd when I firſt publiſn'd that Pro- 
blem) to be theſe three. - | = 

1 0bj. The Queſtion is not at all, how the Re- 
ceiver improves his Payments, but what Improve- 
ments was made in the Debtor's Hands, and the 
lame Rate carry d on. „„ 

Anſw. We agreed that the Rate is not to be 
computed according to what the Uſurer actually 
makes of it. If he gives away, loſes, or lends 
freely all the ſeveral Payments; or if he make 
new Bargains more oppreſſive than the original 
one, the true Value cf the Loan of ſo much Mo- 
ney for ſuch Terms, is one and the ſame. But I 
utterly deny that it is to be reckon'd, as if the 
fame Rate muſt be carry'd on, and that for un- 
anſwerable Reaſons (as I ſuppoſe them to be) laid 
down in my former Diſcourſe, or eaſily colligible 
rom it, ET . 

he 


WK 


0 
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1 The Laws of our N eue, upon Ba 


vere Penalties, the taking of mre than 6 per Cent. 
therefore that is the utmoſtfof the legal Worth, 
which he that exceeds, It S (as I take it) the 


Hazard of all, and a great Fine. 

2. If he can evade the Penalty, no reſponſible 
Man needs to give more than 6 per Cent. and few 
are willing to give more than they need. 

3. If he get over both theſe Blocks, and make 


new oppreſſive Bargains, this is nothing to the 


Queſtion as I propounded it ; for that was, whe- 
ther A or B receiv'd the higheſt Intereſt for his 
Money, by Virtue of the above-mention d Bargains, 
not by Virtue of occaſional after Bargains. When 
the Debtor hath paid in a Year's Penfion, he hath 

done with it; and if he have it not ready, he 


may take it up at ordinary Intereſt, and the Pro- 
portion is broken off for ſo much. 


2 Ot;. If we regard Laws in the Cafe, what 
need we any Rules concerning Compound-Inte- 
zeft, ſeeing the Laws of the Land allow only 
Simple-Intereſt ? 

Anſw. 1. The Laws are not againſt Compourd- 
Intereſt, as it may be manag'd ; that is, the U- 
ſurer may receive his Simple-Intereſt at the Year's 
End, and put out that as a new Stock, and ſo 
undeterminately, from Time to Time ; or if you 
will call this Simple-Intereſt, it's the ſame to the 
Purſe.. - 1 

2. I am told they have Ways in London for 
putting out very ſmall Sums to mean Traders up- 
on ſufficient Security; and then it is both legal 
and practical; tho? I ſay not how lawful before 
God, eſpecially as J hear ſome ule it. 


3 04. 
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3 Ot. It als be a Queſtion only of Art, 


without Dependatuee upon Laws and Uſages, it 
being the Nature ol Art in theſe Kind of Quelſti- 
ons, not to-fſhew ſo Much what ought to be done, 
e, EEE 
Anſw. 1. It is one Queſtion what is the Nature 
of Art, and another how far Art is concern'd ; 
khat is, whether nothing elſe, ſave the Rules of 
Art, be regardable in the Caſe ; which I deny, 
becauſe Laws and Uſages have a great Influence 
upon it, hindering the Continuance of the Pro- 
portion. . 1 1 F 5 
2. I conſider not the Laws as pinching the U- 
ſurer's Conſcience, (as to what is lawful) but as 
tying up his Hands, and ſo obſtructing the pro- 
portionable Increaſe of his Gain. 
3. Whatſoever may be ſaid of Art, (as Art in 
the ſtrict Notion cf it) the Artiſt muſt not be 
ſuch a Slave to the Rules of it, as not to allow 
for nnavoidable Obſtructions and Irregularities, 
I hope I may be allow'd to tell my Scholars that 
learn Navigation, that though the direct Courſe 
from one Port to another, be upon ſuch a Point of 
the Compaſs, yet other Courſes muſt be ſteer'd 
ſometimes in Regard of Rocks, Shallows, crook- 
ed Channels, Currents, Trade-winds, Conveni- 
ence of Harbour, and freſh Supplies; or to avoid 
Pirates, Enemies, Forts, and Places where great 
Cuſtoms or Payments will be exacted, and many 
ſuch Things, which the experienc'd Sea-man is 
better acquainted with, than I with their Names, 
And to ſay to ſuch as learn Merchants Accompts, 
that though it were more artificial and rational 
that Rebates of Intereſt for Money opeſeee 


ompts 
ational 
>fore it 


be due, ſhould be computed 4 


ple-Intereſt, (as appears b, 


ting after ſuch a Rate reſolv'd upon, 


* 8 1 
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| Compound-Inte- 
reſt, (as certainly it is ; ) yet raſmuch as it is 
ulual with Merchants to allovyflo more than Sim- 
printed Accompt- 
Books) they muſt o the Laws of the 


great Tyrant Cuſtom. 


An Artiſt hath not the ſame Liberty of Suppo- - 


ſition in anſwering Queſtions, (eſpecially ſuch 
as are real and practical) that he hath in propo- 
ſing Queſtions, or receiving them from others, 
when Tryal of Skill is only or chiefly intended. 
I may, without Abſurdity, in this latter Caſe. 
demand or find the Amount or preſent Worth of 
any ſingle Sum of Money, or Yearly Penſion for 


any Terms, propounded at any Rate of Intereſt 
given, though ſuch as is never likely to come in 
| Practice, (ex gr. at 2, 3, 14, or 20 fer Cent.) 


But if I be put, by the Nature of my Work, to 
compute the Amount or prelent Wroth of Pay- 
ments, no Rate of Intereſt being nam'd, I ought 
prudently to weigh all Circumitances, and pitch 
upon that which is poſlible and rational. And 
this is not a Work of At, but of diſcreet Fudg- 
ment, (wherein great Reſpect is to be had to pe- 


nal Laws, Uſages, and other Obſtructions) af= 


ter which Art takes its own -Provine, in compi- 

To make all this plainer (if poffible) than I 
made it at the ſirſt Publication, let us, for once, 
ſuppoſe a rare Caſe, viz, That B, a Mathemati- 


cian, turns Uſurer, and for ico 7. ready Money, 
takes a Farm for ſeven Years, that he lets to ano-— 
ther for 20 J. per Aunum clearly, knowing be - 5 
fore-hand he could lo ict 3 ; and 4, his famili- 
„ . 0 Ar 
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ar Friend, thus er him; 1wonder to hear you 


—— 


are grown ſuch aM Eætortioner, as to receive 20 l. 
per Annum, ſeven Mars together for Tool. B an- 


+ iwers, Before you find Fault with the Mote in 


my Eye, take the Beain vut of your own: You 
have bought the Kever/ion of a Piece of Land af- 


ter ſeven Years for 100 J. for which I will bona 


fide give you 172 J. at the Time of your Entrance 
upon it; which I find by the Rules of my Art 
to be 12 5. 47. I g. above Compound-Intereſt at 
8 per Cent. | 6 

A replies, Learned Men ſay ſuch a Bargain as 
yours will clear 91. 38. 4d. per Cent. and better. 
B rejoins, *Tis true, they do ſo; but then they 


_ ſuppoſe the ſame Rate to be continu'd; (for none 


will ſay, that if the Payments lie by unimpro- 
ved, or bs let out at an under Rate, that in ſuch 
Caſes that Rate of Intereſt can be anſwer'd) and 
this Suppoſition is really impracticable, or (to 
ſay the leaſt) that which a rational Man cannot 
depend upon. I did accidentally meet with this 
Bargain from the Hands of a weak Man, which 
yet I durſt not have accepted, (the Laws are fo 
Ari) if it had been a Rent Charge in Money. 
And will you undertake to find me Fools that 
ſhall at every Year's End take off the ſeveral Pay- 
ments, yea, and all the Increaſe of them as they 
grow due, upon the ſame Terms that I put out 
the 1091. upon, and to let me Land for it? If you 
think you can, I will make you a great Bargain, 
becauſe I know you to be a punctual reſponſible 
Man) you ſhall receive the firſt Yearly Payment, 
and at the End of the ſecond Year, pay me Sim- 
ple-Intereſt for it at 6 per Cent. as the Statute al- 

. | lows, 


gain, 
nfible 
ment, 
Sim- 
te al- 
lows, 
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lows, and I will inſtantly reti it to you, toge- 


ther with the ſecond 20 J. w we will join in- 


to one Sum, an you ſhall tak it at the ſame Rate; 


and thus we will dowyery Mar to the End of the 


Term, ſtill adding that Year's Growth to what 


Was before, and ſo keep up all the Accounts to 
6 per Cent. and if you can make any more profi- 
table Uſe of it, much Good may it do you, and 1 


Will heartily thank you to boot, for helping ms: 
To readily to place out my ſmall Parcels without 


Loſs. But if you dare not do this, let Ingenui- 
ty mollify your Charge, and I ſhall not quarrel 


with you about your Rate of 9 1. 3 8. 4 d. which 


5 you borrow'd (or ſome one for you) from 
Ur. Newton his Trigonometria Britannica, pag. 37. 


for I acknowledge it is that, and ſomewhat more, 


though not much; bur I ſay, (which I deſire 
you to obſerve) that I receive no Compound-In- 
tereſt after that Rate, but enly Simple; and that 
Not for the whole Sum. during the whole Term, 
(as you do Compound-kTntereſt for all your Stock) 
but only for the whole 100 J. for the firſt Year ; 
for you know, that if at the End of that Year 


20 J. be ſubſtracted from 109 1, 3s. 4 d. all the 


Intereſt is paid, and ſo much of the Stock as 
brings it down to 89 J. 35. 4d. This 89 J. 35. 
4 d. being computed at the ſame Rate of Inte- 
reſt, 20 J. abated from it, dlears the Intereſt a- 
gain, and brings down the Stock much lower ; 
and ſo Year by Year the Stock is dwindl'd away, 
till at laſt the ſeventh Payment (if the Rate were 
abſolutely exact, as it is near) clears off all Stock 


and Intereſt. And this is all I receive, ſave on- 


ly the Benefit of the feveral Yearly Payments, 
WE : O 2 which 


- - 8+ ibid 27 on rn I... EIT.” 5 


an Ltd Anas.” LC . 
4 
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which I off:r yo (or any other ſolvent Man) at 
6 fer Cent. as af ſaid: At which Rate (aba- 
ting not a Farthing\or Loſs of Time, but 554 bl 
ling good Places rea for-wery Parcel as it 
comes due) it will but amount to 167 J. 175. 6d. 
which bring the whole Aggregate of Stock and 
Intereſt, if we ſubſtract from its Logarithm the 
Log. of Too, and divide their Difference by 7, as 
we are directed by Mr. Vingate's Ao ſceibHα⁰ναqe N 
vie, Chap. 5. Prob. 13. the Rate of Intereſt will 
appear to be 7 J. 13 5. J d. 29. | 
I profefs freely, Sir, I cannot withſtand 38 
Arguments ; but if any other can, I ſhall neither 
envy his Happineſs, nor deſpiſe (if fairly and 
ingenioully offer'd) his Animadverſions : In that 
Caſe you ſhall command a Sheet from me at any 
Time, in Conſideration of any Thing fo objected ; 
but for ſuch injurious and paſſionate -Diſcourſes 
as are apter to provoke, than convince, I confeſs 
tis ſuch a Piece of Drudgery to anſwer them, 
that (if I could not eaſe my ſelf by Contempt) 
I ſhould think it hard Meaſure that my Silence 
ſhould be interpreted as their Victory. 5 
Sit, you will pardon this proliæ Appendix, 
when ?®tis conſider'd, that it is not intended for 
ſuch as your ſelf, bat for ſuch to whom nothing 
cau be too plain, by, | 


81 R, 


Du Friend and Servant, 


Adam Martindale. 


dale, 


that Quotient multiply'd ſeverally by the refp.-- 


A compendious Met h , 
out many. Conguſions Jin Arithmetick, 
; hree is often re- 
peated ; long ſince invented, practis d, and 
taught by the Author, but never till now 
publiſſod. 58 


N all Books of Arithmetick that T have had the 

Happineſs to peruſe, the Works of both Rules. 
of Fellowſhip and Alligation alternate, are per- 
form'd by the Rule of Three, fo oft to be repeart-: 
ed as there are particular proportionable Parts 
to be found; which proving intolieralle tedious 
when the Partners in Fellowſhip, or the Parcels 
in. Alligation:are many, cauſed me to think of 
this folowing Courſe, every Way as plain and 
uſeful, and much more compendious; which, to 
be ſhort, is this: ; 


The Rule. 


Divide that which is uſually made the fecun 
Number in the Rule of Three, by that which is as 
uſually made the firſt and the common Divitor ; 
ctive third Numbers, gives the particular Reſults. 
But here it will be neceſſary, if you ule decinal 
Diviſion, (which J judge moſt convenient) that 
you Continue your Diviſion till either nothing te- 
main, or you have fix Places of Leezmals in thee 
Quotient, accounting Cyphers(1f there be any) into- 
the Number, And if, upon the 4777707 of your 
Parcels, the Total amount not juil to the Sum ex- 
0 * | pected 3 


* * 
2 2 * 
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pected, but an Unit chort in the Integers, and three 
more Figures of 9 immediately following, take it 
for exact, for ſo it is Mthin g Matter of nothing. 

All this will be plain vycaree Examples, where- 
of the firſt ſhall be wrought (for Plainneſs) both + 


in the old and in this newer Way; the other two 
(for Erevity) this latter Way only. 


at 


4 


The firſt Example in Fellowſhip without Time. 


A Is 4-15 The Sum whereof 
3 One —_ 2 24 His 72 J. and their 
1 C33.) Gain 63 J. what is 
| each Man's Part? 
| — 
The Reſolution in the old Method, is hi- : 
MN J2 . 63:5 15 | 
15 
372 
2) 945 (13.15 
? 9 : Or 131. 25. 6 d. 


72) 1512 (21 1. 


A 
* 


0 


2 


2 — 9 8 — 


Lancs 


Fellowſhip = e 151 


o 


6 d. 6 


2) een 
? or 28. mel 


13. 125 13 -O 2-06 
- © 21-00-00 
28.875 Or thus, 28-17-06 


63.000 00-00-00 


In the new Way, the Work is thu done. 


72) 63.0 (.875 4.875 


© „„ 
4375 
675 
I3.125 
3.895 354 
44 33 
3500 2625 
1750 2625 
21. O 8.875 


1 hope 


* 
n — Abt — 


U 
— SK: 


15 2 Pellowſhip ang. fUigation — 


I hope by this Time my intelligent Reader is 
aware, that if theYartners had been many, (as 
in Voyages and Advintures iz oft falls our) the 
Difference betwixt the &75 Methods would have 


been yet more fignally conſpicuous; for one fin- 


gle Diviſion ſufficeth, be the Partners never ſo 
many; though T confeſs there is yet a nearer - 
Way by the Help of Logarithms ; of which I 

ſhall preſent this Specimen. pl ues 


63==1.79934955 | 875 =. 94201805 
72 ＋1. 85732250 15 I. 17609126 
. 875 l. 94201805 13.125. 11870931 
875 1. 94201805 875=1.94201805 | 

24==k. 38021124 33 =. 51851394 
21 l. 32222929 28.875 21.4005 3199 


The ſecond Example in Fellowſhip with Time. 


A? laid (43 C8 —— 3 They -gain'd. : 
B ein 5 52 fora 5 Months. >737. O. each 
C 63 . ) Man's Part? 


The Reſolution by this new. Method, is thus, 


P 344 

A 43 B 52 Cog --- 260 
: 8 5 > 44 
doo 


1045) 73.90 (.069856. . 


— 


40 | 


B. 009856 
e, = 


4191360 
139712 


18.1625 C0 
0 


Or 18-=3-=3 


Proof, 


24.030464 


1 62560 


30. 806496 


72.999520 
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| 4.06986 | E 


- 344 
2758 


279424 


2295068 | 


24.03464 Or 24——4—2 


— £4. 


C085 ; 
gar 


069856 
279424 
279424 

30. 806496 
I 6&6; 0. 
Or 39--I6--I-2 


Or thus. | 
. 444 
24 — 000 — 
18 —03—3—0 
30o—16—1—2 


73—00 ——O——O 


The third Example in Aligation alternate. 


Suppoſe a Mixture of Wine of 119 Quarts be 


requir'd, that muſt be made up of theſe ſeveral 
Prices, 7d. 8 d. 14 d. and 15 d. fo as the whole 


- may be afforded at 12 d. per Quart, the Parts ** 


= | 
35 
, 
* 

3 

& 

— 
4 

4 


AE: nt 


* . 3 * 
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be found out in Heir Method (without Deci- 
mals) thus, PE | | 3 
| Having K1k'd 8 to 14, and 7 to 15, þÞþ 
87 2 and counterchang dr Differences from 
14 5 4 the common Price 12 d. I find the Sum 
7} 3 of their Differences to be 14, by which 
15 F 5 dividing 119, the Quotient is 8, or 82, 
7-— which, for Convenience of Multiplicati— 
14 on, we ſhall change into the improper 
| Fraction, ſo the Reſolution will be thus: 
Quarts. | | 
17 x 2002 Jy > ' 
R= 234 
— m2 
2 * 584 n. 


Ly 


1 ö ; 
4 0 . f : 
— * 6 fo 


Having our juſt Meaſure of Wine, let us try 
the Prizes how they ſuit our Purpoſe by Alligati- 
on medial; for conſiderable Errors may be caus'd 
by Miſapplication of Prices, when the Parts were 
truly taken; but here-under it is apparent, that 
each Parcel multiply'd by its Price, the Sum of 
the Products is 1428 Pence, which, divided by | 
119, give 12 for the common Price, 54 


17 3 252 42 
8 14 7 3 . 
136 136 178. 28½/½ : 
: 34 42 0 
475 637 I 


136 


136 


- — % 


Me 


Fellowſhip and Alligotion contradted. 135 
— 9 — 


136 | 7 

225 I15) 428 (12 

178 — | 119 

630 —— 
— IR 2.28 
1428 i 72a 


O 


This Proof by Alligation medial I do not ac- 
count a needleſs Curioſity, but very uſeful to be 
throughly underſtood ; for Experience informs me, 
that young Men being defective in Skill, Care, 


and Memory, are apt to miſtake in ſeveral Points, 
but eſpecially one; that is, to eſteem the ſeveral 


Parcels to be of ſeveral Prices, from which the 


Differences (by which they are found) were ori- 
. ginally taken, and not (as the Truth is) of the 


Prices to whom in the Counterchange they were 
annex'd, 3 

As to that which ſeems to look like an unne- 
ceſſary Affection of Novelty, in linking the Pri- 
cesand Differences by ſeparate Couples, I deſign'd 
at no higher Thing than to free the Printer (if 
this paſs his Hand) from the Trouble of looking 
up his duſty Cuts of Semilunes, interſecting or 
encloſing one another, as in our uſual Books of 
Arithmetick ; though the Truth is, in ſuch Caſes 


as this before us, no linking at all is needful; but 
when the common Quatient is multiply'd ſeve- 


rally by all the Differences, any Price above the 
common may be aſſign'd to any Product made by 
the Difference originally belonging to an under 
Price, and contrarily, fo as true Couples - ow” 


« : 


r 
1 Fellomſhip and Alligation contracted. 
I 8 oy, 4s . 1 3 N ' a | 7 , — : = . ; * 
4 5 Ye” "(Terv'd; So here ILynight Have aſſign'd the Price 
Iz to the Parcel 5+, found out by the Difference 
4A originally belongig to-8,-and the Price 14 to 
* the Parcel 422, founl by mjciplying the com- 


' » s I 1 

mon Quotient by 5, G. rene of 7 from the 
* common Price. But then I mult be {ure to do 
7. Juſtice, ſo as to aſſign the Price 8 to the Parcel 
2257, found by 3, the Difference of 15 from the 


"IP . : = | 249 © Jung I Ig) 1428 (12 
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- ſnewing thefilſe. Pretences to that Name. Humb]; 


common Price; and the Price q to the Parcel 19, 
=. plain. 


2.5--X 6==204 119 

8 34 XI5=510 —— 
1 — — 

Xs 42; XI14325395 - JS 

* „ 1428 9 

1 & 

| | 


i=, 3 
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den Flower d' Luces in Little Britain. 
. THE Character of a Low-Church-man, drawn 11 
| 41 Anſwer to the true Character of a Church- man 


* 


gffer'd to all Electors of Parliament and Convoca 
tion. By Dr. Sacheverell. The third Edition. T 


* 


which is added, rhe Anrlhor's Picture, curiouſly ei 


- graven by J. Nutting 
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